























Mathieson 


CAUSTIC SODA 


is there 


CHEMICAL 
PROGRESS 
WEEK-APRIL 8.12 


Four plants from the Great Lakes to the Gulf deliver 
Mathieson Caustic in the quantity and quality specified, 
shipped on precise schedules to meet your operating 
requirements. 


For rayon, special grades and high purity caustic are 
available. Caustic shipments come from Niagara Falls, N. Y., 
Saltville, Va., MeIntosh, Ala., and Lake Charles, La., 

in 8,000- and 10,000-gal. insulated and lined tank ears. Call 
your Olin Mathieson representative for technical literature 
and shipping information. 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 


4685 
Caustic Potash * Caustic Soda + Chlorine * Hydrazine and Derivatives * Hypochlorite 
Nitric Acid * Soda Ash * Sodium Chlorite Products + Sulphate of Alumina + Sulphur (Processed) « Sulphuric Acid 


ORGANICS: Ethylene Oxide + Ethylene Glycols + Polyethylene Glycols * Glycol Ether Solvents + Ethylene Dichloride + Dichloroethylether «+ Formaldehyde » Methanol 
MATHIESON Sodium Methylate + Hexamine + Ethylene Diamine * Polyamines + Ethanolamines 


INORGANICS: Ammonia + Bicarbonate of Soda * Carbon Dioxide « 
Products + Muriatic Acid + Nitrate of ‘Soda + 


¢ Trichlorophenol * Surfactants 








a Pfizer 


IV*story about 
multiplying 


markets 


“ This TV stands for the 


Tremendous Versatility of Pfizer Chemicals 


MEET RICHARD the research rabbit. He 
took part in recent toxicity tests that 
proved the safety of Pfizer Gluconates 
(mineral carriers in vitamin products). 
These gluconates increase sales because 
of better tolerance and absorption. 
Next... 


A MAGICIAN’S APPRENTICE pulling 
out of the hat another example of Pfizer 
performance...an oil well producing at 
increased volume when citric acid pre- 
vents “plugging” during secondary re- 
covery... You too can multiply markets... 


HERE’S RICHARD, JR. dramatizing the 
strong position of Pfizer bulk vitamins... 
used in the pharmaceutical industry and 
to vitamin-enrich foods and beverages. 
Now to portray another Pfizer role in 
food sales, we find... 


PFIZER IN YOUR PRODUCTS 
WORKS WONDERS IN YOUR SALES 


These are but some of the bulk products 

of the Pfizer Chemical Sales Division 

used in 6ver 150 different industries: 

* Citric, Tartaric, Oxalic Acids and Salts * 

Ascorbic Acid * Caffeine * Itaconic Acid 

* Vitamins * Antibiotics * Hydrocortisone * 
Reserpine ° Plasticizers 


Tune in here. We think you'll be sur- 
prised at all the places you find 
Pfizer chemicals. Here are some 
denizens of Pfizerland to help us tell 
you about them. First... 





MRS. RABBIT buying foods safely 
wrapped in vinyl plastics made with non- 
toxic Citroflex® A-4 plasticizer. Good for 
making films, bottle crown liners, coat- 
ings for packaging both fatty and non- 
fatty foods...And here’s... 


For further information contact: 


CHAS. PFIZER & CO., INC. 
Chemical Sales Division 


630 Flushing Ave., Brooklyn 6, N. Y. 
Branch Offices: Chicago, Ill.; San Francisco, Calit.; 
Vernon, Calif.; Atlanta, Ga.; Dallas, Texes 
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trisodium salt Crystallized tetrasodium, eS 


trisodium and disodium salts 
of EDTA are now available. 


Manufactured from 99% acid, 


ccrasoGgiulMm Saiz 
oh yoTorlei ag’ Sciit 
9° these non-hygroscopic dust free, 
quick dissolving salts 
meet the highest standards 
of purity of all 
COR AMALOL GLA CCRAMIRO MRL ALLS 


Get the full story on the powerful Perma Kleers, 


write for booklet—samples or data sheet. 
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CORPORATION 


Lyndhurst e New Jersey 


Manufacturers of a fall line of 2DPA aid srgaiic sce jucstrants 







TEXTILE DIVISION REPRESENTATIVES INDUSTRIAL DIVISION REPRESENTATIVES 


Southern: CARBIC-MOSS CORP., 2511 Lucena Street, Charlotte 6, N.C. New England: AMERICAN CHEMICAL & SOLVENTCO., 15 Westminster St., Providence 3, R.!. 
New England: AMERICAN CHEMICAL & SOLVENTCO., 15 Westminster St., Providence 3,R.1. Midwestern: UEBEL CHEMICAL CO., 410 N. Michigan Ave., Chicago 11, Illinois 
California: SIDNEY SPRINGER, 311 S. San Pedro St., Los Angeles 13, California Midwestern (Detroit Area); R. A. WILLIHNGANZ, 283 Tuxedo Ave., Highland Park 3, Mich. 
New York: CARBIC-MOSS CORP., 451-453 Washington St., N. Y. 13, N. Y. Southwestern: RELIANCE CHEMICALS CORP., 24371/2 University Blvd., Houston 5, Texas 
Canadian: RELIABLE CHEMICAL PRODUCTS CO., 85 Cannon St., W., Hamilton, Ontario So. California: CHEMICAL-ADDITIVES CO., 3155 Leonis Boulevard, Vernon 58, California 
Central Eastern: GEORGE H. RHODES, 713 West Ave., Jenkintown, Pennsylvania No. California: WILLIAM C. LOUGHLIN & CO., 311 California St., San Francisco 4, Calif. 
European: CHEMITALIA COLOR!, Corso Venezia, N. 56, Milano, italy 
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TOP OF THE WEEK March 9, 1957 


Hot proxy battle is shaping up at Metal & Thermit. At 
issue: how fast the company should expand ..p. 21 


Allied Chemical has new president, Glen Miller, as Fred 
Emmerich moves up to chairman of the board ..p. 22 


Magnesium production reverses trend; ‘56 sees 12% in- 
crease; '57 should be up by another 20% ....p. 110 


Sterling Forest offers new leaseback research lab concept. 


Here’s what Carbide’s doing there 


12 OPINION 
14 MEETINGS 


17 BUSINESS NEWSLETTER 


21 Use a zone pricing system 
in selling your products? 
Here’s what Supreme Court 
decision means to you 


22 Interhandel asks injunction 
to prevent GAF sale 


23 Rayonier has injunction 
problems again in Georgia 
Here are the facts on Salk 


vaccine, calcium chloride 
bids in Milwaukee 


26 PRODUCTION 


Sheer-Korman arc process 
works at 7,000-10,000 C 


range 


28... and it’s about to find 
use making manganese 
from rhodonite 


41 WASHINGTON 
NEWSLETTER 


42 CHARTING BUSINESS 


45 CW REPORT 
Look beyond the ‘gee-whiz’ 
of atomic energy: there 
are profits to be made 


91 TECHNOLOGY 
NEWSLETTER 


84 ADMINISTRATION 


Here’s how Chemical Prog- 
ress Week activities are 
shaping up 


98 Want flood insurance for 
your riverside plants? Pre- 
miums will run high 


104 SPECIALTIES 
New insect repellent may 
challenge Carbide’s 6-12 
in sales 


110 MARKETS 


112 Fertilizer makers get new 
supplies of potash, phos- 
phoric acid 


115 MARKET NEWSLETTER 
118 RESEARCH 


122 Science Foundation readies 
survey of 1956 research 
spending 


126 SALES 


Survey spotlights backdoor 
selling, probes why 


128 CMRA will examine world 
chemical trade picture 


Olin Mathieson readies 
new distribution terminal 








ACE GLASS INCORPORATED 
VINELAND @& NEW JERSEY 

: 639-41 SOUTH HANCOCK ST. 

4 LOUISVILLE, KY. 

Glassware Specialists ‘to Industry and Research 
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Get there faster with 
General Mills uniform, high quality 
fatty nitrogen compounds 





The petroleum industry is one of many using General Mills fatty 
nitrogens to improve their products, speed production. Here you see 
some of the ways these reactive organic compounds are put to use. 
They suggest profitable applications in numerous other industries 


which require cationic chemicals with unique characteristics. 


Jets fly faster with sludge-free fuel. 
Modern, high-powered jet fuels, gasoline 
and diesel fuels are kept sludge-free with 
minute quantities of additives derived 
from our fatty nitrogen compounds. 
These remarkable chemicals stop for- 
mation of sludge precursors, prevent 
darkening, inhibit corrosion. 
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Fatty amines and quaternaries protect metals by depositing a 
hydrocarbon-type film on their surfaces which acts as a shield from 
corrosive aqueous media. Strong cationic nature of the amines 
make them easily adsorbed onto metals. As a result, they find 
widespread use in refinery operations, crude oil production, trans- 
portation, storage. The quaternaries have excellent bactericidal 
activity too, find applications in secondary oil recovery, circulat- 
ing water systems, cutting oil formulations. 


GENERAL MILLS 
FATTY NITROGEN REACTION 
SUMMARY 


Alamine 





General Mills 
Aliphat 
RCOOH 

(Fatty Acid) 


Alitrile 
——) RCN 


(Fatty Nitrile) 





Alamine 
(RCHe}2NH 


(Secondary Amine) 


Production method: General Mills fatty nitrogen products are reactive organic chemicals, gener- 
ally basic or cationic in nature. They are derived from a number of General Mills fatty acids of 
varying molecular weights and different degrees of unsaturation. The chart shows the reactions 


which occur in fatty nitrogen production. 


GET MORE FACTS! 
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Diamines and fatty amines keep home fires burning. In addi- 
tion to improving petroleum production, General Mills Diams 
(fatty trimethylene diamines) and Alamines (primary and second- 
ary fatty amines) actually improve many of the industry's end 
products. Added to fuel oils, either alone or after further com- 
pounding, they disperse color bodies, banish sludge, improve 
stability, inhibit corrosion. Completely ashless, they provide 
cleaner, more efficient heat for homes and commercial buildings. 


Diam USE FATTY NITROGENS 
RCH-NH-CH-CHiNtHts PROFITABLY IN THESE 
(Fatty Diamine} 
APPLICATIONS TOO! 


Alomoc 
RCH2NH;*CH;COO- 
(Amine Acetate} 


e Chemical intermediates 
e Textile Chemicals 

e Rubber Compounding 
e Water Treatment 

e Ore Flotation 

e Emulsifiers 

e Dispersants 


e Asphalt Antistripping 
Agents 


Aliquat 
RCH2N*(CH3) CL” 
Trimethy! Fatty Quaternary) 


Aliquat 
(RCH2):N*(CHa}2CL” 
(Dimethyl Difatty Quaternary) 
These are some of the better 
known, proved applications 
of fatty nitrogen compounds. 
Their unique characteristics 
may suggest many other 

uses for you. 


Send for Technical Bulletin 12-A. Write Dept. CW-2, 


Chemical Division, General Mills, Kankakee, Illinois. 


General 


CHEMICAL DIVISION Mills 





KANKAKEE, ILLINOIS 


Fatty Acids « Methy/ Esters of Fatty Acids + Fatty Nitrogens + Versamid Polyamide Resins + Stero/s 
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People—your market—are ever interested in “some- 
thing new” . . . a new feature, gimmick or button 

.. a new way to do old things . . . a new applica- 
tion or convenience ...or something just plain 
different for a change! “Something new” can also 
be the way you go about developing new products. 


SNELL 


There is a successful technique for doing it. You 
can read about it now in HOW TO DEVELOP 
SUCCESSFUL NEW PRODUCTS... yours for 
the asking without obligation. Write on your 
letterhead to Foster D. Snell, Inc., Dept. K-3, 
29 West 15th Street, New York 11, N. Y. 


36 YEARS OF SUCCESSFUL NEW PRODUCT RESEARCH AND DEVELOPMENT 
NEW YORK, N. Y. * BALTIMORE, MD. * BAINBRIDGE, N. Y. * BEVERLY HILLS, CALIF. 
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Things to come... 


with} GLYCERINE 


New way to get heavier, 
faster-linking vinyl polymers 


A new development” employing Glycerine to 
speed up the formation of high-molecular-weight 
vinyl polymers holds out the promise of plastics 
with new and unusual properties. 


The process makes use of Glycerine’s ability to 
increase the true, or local, viscosity of the solvent. 
This increased local viscosity acts to suppress the 
termination step of the polymerization reaction. 
Of all the thickening agents tested, only Glycerine 
had this effect. 


The reaction brought about with this new proc- 
ess is claimed to yield polymers with molecular 
weights far in excess of those obtained by conven- 
tional methods. Work is under way to develop 
commercial possibilities of these new polymers. 

“Developed by Dr. G. Oster, Polytechnic Institute of Brooklyn 
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Glycerine’s usefulness continues to grow. Stable 
in price, dependable in supply, Glycerine offers 
processors a unique balance of properties: It is 
hygroscopic, nontoxic, stable, nonvolatile, with 
excellent solvent power and agreeable taste. New 
applications for Glycerine are extending its use 
in paints, foods, pharmaceuticals, packaging and 
many other fields. For a handy 20-page booklet, 


“Glycerine Properties and Uses,” write to: 


Glycerine Producers’ 
Association 


295 Madison Avenue, New York 17, N. Y. 


Nothing Ties te place of Glycerine 





INVESTED IN 


CORROSIVE FUME HANDLING 


SEE HOW “BUFFALO” RUBBER-LINED EXHAUSTERS 
ARE DOING IT IN HUNDREDS OF PLANTS 


Fumes from many processes destroy ordinary steel plate exhausters far earlier than 
normal life expectancy — and fan replacement is a major expense. 


“Buffalo” Rubber-Lined Fans save you this expense. All exposed parts are protected 
by a layer of rubber “welded” permanently to the steel. Corrosive fumes cannot contact 
the metal. Small wonder these fans have stood up under the severest fume services any- 
where from 3 to 12 times longer! Savings far more than pay for the cost of the rubber 
lining, to say nothing of reduction in down-time. It’s just one more example of the “Q” 
Factor* that saves you money in all “Buffalo” Fans. 


If you have fume exhausting installations, it will pay you to check fan replacement and 
down-time costs, and see how “Buffalo” Rubber-Lined Exhausters could be saving you 
money. 


AAAI 


WRITE FOR BULLETIN 2424-F TODAY! 





*The “Q” Factor — the built-in Quality which provides trouble-free 
satisfaction and long life. 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 


10 Chemical Week « March 9, 1957 





Norton ceramic fuel elements 


Separate facility now producing ceramic fuel elements 


and various reactor components 


To meet the demand for more- 
economical, more-efficient reactor fuels, 
the trend is towards ceramic types — be- 
cause of their greater resistance to cor- 
rosion and radiation, the ease with which 
they can be reprocessed, and their ability 
to operate at higher temperatures. 
Norton Company’s long experience in 
the development of high-purity ceramics 
has now led to the commercial produc- 
tion of ceramic fuel elements. 


Take Advantage of Norton Assistance 
in bringing special nuclear materials into 
successful use in the development of 
nuclear power plants. In addition to the 
development and production of ceramic 
reactor components, Norton experience 
includes highly specialized refractories 
for missile, metallurgy, chemical, and 
furnace applications. These top-perform- 
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ing Norton refractory R’s — engineered 
and prescribed for the widest range of uses 
— are of increasing interest to nuclear 
engineers. They include alumina, silicon 
carbide, thoria, urania, zirconia, mag- 
nesia, dolomite, and numerous borides, 
carbides and nitrides — that have bene- 
fited nuclear as well as general industrial 
developments. 

A special Norton Research and De- 
velopment section, devoted to the devel- 
opment of precision ceramics and familiar 
with both nuclear and refractories devel- 
opment, co-operates whenever possible 
with industrial, government and academic 
research activities. Your progress may be 
speeded up by utilizing Norton co- 
operation and products. For further in- 
formation write to Norton Company, 
Refractories Division, 562 New Bond 
Street, Worcester 6, Massachusetts. 











WNORTONF 


REFRACTORIES 





Engineered... Ey ... Prescribed 


Gilaking better products » «+ 
to make your products better 





NORTON PRODUCTS: Abrasives * Grinding Wheels 
Grinding Machines © Refractories 
BEHR-MANNING PRODUCTS: Coated Abrasives 
Sharpening Stones * Behr-cat Tapes 

















PAMAK™ 


FATTY 


ACIDS 


Hercules’ new plants at Frank- 
lin, Virginia, and Savannah, 
Georgia, now make available a 
major new source of supply for 
fatty acids from tall oil. Pamak 
fatty acids of uniform high 
quality are designed to meet 
your specific requirements. 
We'd like to discuss how 
Hercules can serve you. For 
specifications and ship- 

ping information, write: 


992 Market St., Wilmington 99, Del. 


*Hercules trademark ~ 


PTS7-1 
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OPINION 


N.C. Power Not Short 


To THE EpitTor: Contrary to state- 
ments made in your news story, 
“Carolina Alumina Hunt,” (Feb. 2, 
p. 24): 

(1) Duke Power Co. has not shown 
“concern over supplying big new 
customers.” Our desire is to secure 
such customers. 

(2) Power in the area is not only 
not on an interruptible basis but also 
we have no interruptible contracts 
whatever and at no time have refused 
service to any applicant. 

(3) Duke Power Co. does not serve 
“the border section” alone but supplies 
the entire industrial Piedmont Caro- 
linas from the Virginia line at the 
north to the Georgia line on the 
south, including the mineral-rich area 
under discussion, with a system of 
32 hydroelectric and 8 steam-electric 
generating centers over a transmission 
network including extensive 230-kv. 
and 100-kv. lines. 

JOHN PauL Lucas, Jr. 
Vice-President 

Duke Power Co. 
Charlotte, N. C. 

CW regrets the implications of its 
story. An informant with access to 
the facts apparently interpreted them 
wrongly, came to an_ erroneous 
conclusion.—ED. 


Auto Resins 

To THE Epitor: We have read... 
“Vying for Solder’s Job” (Nov. 24, 
56). 

This article is by far the most intel- 
ligent treatment we have ever read on 
epoxies and polyesters. We manu- 
facture both, and we believe that, in 
the automotive body field, we prob- 
ably enjoy the greatest sales and 
distribution. . 

IRVING COOPER 
Sales Manager 
Marson Corp. 
Revere, Mass. 


Another ‘Indoor Sun’ 


To THE EpiTor: Your article (Feb. 
9, p. 88) “Solar Furnace Moves In- 
doors”. . . . reports that a high-in- 
tensity electric arc can be substituted 
for the sun, permit “solar” furnaces 
to be used indoors. 

I have invented an “indoor solar 


furnace” with temperatures of about 
10,000 C or more that will produce 
about 5 lbs. of pure metol, it can be 
manufactured for about $27,000. I 
also have several other types of fur- 
naces for converting low-grade ores 
into metal... . 


CHARLES H. BICKERT 
Specialist and Consultant 
Research Engineer 
Bethlehem, Pa. 


Reader Bickert will find more arc 
news on p. 26 of this issue-—Epb. 


‘Architectural Member’ 


To THE Epitor: What’s this about 

a “pilaster” wall in your latest issue 

(March 2, p. 34)? Surely you meant 
plaster! 

GEORGE R. Davis 

Boston, Mass. 


No, we didn’t, Reader Davis. 
Webster defines a pilaster as “an up- 
right architectural member, rectangular 
in plan, structurally a pier...” etc. 

—Ep. 


Metric Packager 


To THE Epitors: We would like to 
refer to “Metric Switchover Triggers 
a Brawl” (Jan. 26). 

You state that none of the com- 
panies contacted by you will supply 
metric-size packaging. 

.. . For 15 years we have supplied 
metric-size packaging to many of our 
customers in the pharmaceutical as 
well as nonpharmaceutical industries, 
and we stand ready to continue doing 
so. As a matter of fact, we are entirely 
in favor of the processing industries 
switching to the metric system of 





CW welcomes expressions of 
opinion from readers. The only 
requirements: that they be perti- 
nent, as brief as possible. 


Address all correspondence to: 
H. C. E. Johnson, Chemical 
Week, 330 W. 42nd St., New 
York 36, N.Y. 
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when we Say... 








AMSCO naphthol spirits 
THE REALLY FAST-DRYING SOLVENT 
WITH 102° F. FLASH POINT SAFETY 


This fast-drying solvent is one of a complete 
line of AMSCO Solvents, each manufactured 
under rigid control to meet exacting speci- 
fications. 


Use the coupon below to get full information 
on AMSCO Naphthol Spirits. 


SEND FOR COMPLETE DATA TODAY 


¢ 


ee 


March 9, 1957 e Chemical Week 





92 


Staley’s 
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LECITHIN 


Phosphoric 
Acid 


Glycerol 
Choline 


CEPHALIN 
Phosphoric 
Acid 


Ethanolamine 


LIPOSITOL * 


Staley’s Refined 


LECITHIN 


( POWDERED) 


A Refined Natural Source 
of Vegetable Phospholipids 
and Vitamins 
for Pharmaceutical 
and Nutritional Uses 


Staley’s, the pioneer soybean 
processor, offers Natural Pow- 
dered Lecithin as a nutritional 
adjunct or supplement. This 
highly refined Lecithin is a con- 
centrate (95+ %) of the natu- 
rally occurring vegetable phos- 
pholipids or phosphatides (Leci- 
thin, Cephalin and Lipositol) 
and vitamins in powdered form. 
Indicated uses are in Pharma- 
ceutical and Dietary foods. 


Staley’s Refined Lecithin 
(powdered), obtained by an 
advanced refining process, is 
uniform and free of undesirable 
or inedible fractions. Your 
Staley Representative will be 
happy to furnish full particu- 
lars for your specific applica- 
tion. You can reach him at the 
Staley office nearest you. Or 
write for descriptive literature. 


*(Molecular structure indicated 
but unconfirmed.) Material does 
contain: 

Fatty Acid, Glycerol, Inositol, 
Galactose, Ethanolamine and 
Phosphoric Acid Radicals. 


For information about other Staley 
Products: Lecithin, Leucine, Phytic 
Acid, Inositol, Tyrosine, MSG, HVP, 
Calcium Phytate, Amino Acid Mix- 
tures, Corn Steep Liquor and Fer- 
mentation Nutrients, write 


A.E.Staley Mfg.Co.,Decatur, Ill. 





OPINION 


weights . . . we feel this offers signifi- 

cant advantages over the cumbersome 
avoirdupois system. 

P. C. HERELD 

Executive Vice-President 

Chemo Puro Mfg. Corp. 

Newark, N.J. 


MEETINGS 


Chemical Market Research Assn.; 
theme: our next five years of competi- 
tion with foreign chemical industry; 
Sheraton Hotel, Philadelphia, . March 
12-13. 


Chemical Institute of Canada, 7th 
chemical engineering divisional con- 
ference, LaSalle Hotel, Kingston, Ont., 
March 11-13. 


National Assn. of Corrosion Engi- 
neers, 13th annual conference and ex- 
hibition, St. Louis, March 11-15. 


Nuclear Congress International Atomic 
Exposition, Convention Hall, Philadel- 
phia, March 11-15. 


National Assn. of Chemical Eng‘neers, 
progress on titanium, Kiel Auditorium, 
St. Louis, March 12-15. 


Society of Plastics Engineers, technical 
forum, Naval Ordnance Laboratory, 
White Oak, Md., March 13. 


National Industrial Conference Board, 
5th conference on atomic energy, Ben- 
jamin Franklin Hotel, Convention Hall, 
Philadelphia, March 14-15. 


Society of the Plastics Industry, Inc., 
annual national conference and Pacific 
Coast Plastics Exposition, Los Angeles- 
Biltmore Hotel and Shrine Exposition 
Hall, Los Angeles, March 18-21. 


Uranium Institute of America, milling 
symposium, Grand Junction, Colorado, 
March 21-23. 


Council for Agricultural and Chem- 
urgic Research, annual conference, Con- 
gress Hotel, Chicago, March 26-28. 


Commercial Chemical Development 
Assn., plastics meeting, Statler Hotel, 
New York, March 27-28; resort meet- 
ing, French Lick, Ind.,, May 13-14. 


Illinois Institute of Technology, 19th 
annual American Power Conference, 
Hotel Sherman, Chicago, March 27-29. 


Colloquium on radiation effects, Johns 
Hopkins. University (Shriver Hall), 
Baltimore, March 27-29. 


American Institute of Mining, Metal- 
lurgical, and Petroleum Engineers, con- 
ference on high-temperature materials, 
Hotel Carter, Cleveland, April 16-17. 


American Materfal Handling Society, 
materials handling conference, Conven- 
tion Hall, Philadelphia, April 29-May 3. 





Don’t build an obstacle course 


Butler buildings 


Why pay for building space you can’t 
use? Poles, posts, columns, roof trusses— 
all these rob you of usable space. But 
there’s no waste in Butler buildings. 
Rigid frames span the entire width of 
Butler buildings. There are no posts to 
eat up storage space. No obstructions to 
get in the way of men or machines... 
nothing to interfere with the smooth flow 
of freight or the efficient arrangement of 
offices, assembly lines, cafeterias. Truss- 
free interiors permit storage right up 
into the roof peak, placement of lights, 
sprinkler systems, and other fixtures 
completely out of the way of floor traffic. 
For the whole story on Butler metal 
buildings, ask your Butler Builder. 
Consult the yellow pages of your telephone directory 


for name of your Butler Builder, or write on your 
company. lett@rhead for informative brochure. 


Vee pagwwe 
BUTLER MANUFACTURING COMPANY 


7459 East 13th Street, Kansas City 26, Missouri 
Manufacturers of Seet's ildings + Oil Equip 


‘arm p ¢ Dry s Eq 
Outdoor Advertising Equipment + Special Products 
Sales Offices in Los Angeles, Richmond, Calif. 
Houston, Tex. ¢ Birmingham, Ala. ¢ Minneapolis, Minn. 
Chicago, III. « Detroit, Mich. ¢ New York, N.-Y. 
Burlington, Ont., Can. 
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PROTECTIVE LINING (‘ORPORATION 


GENERAL OFFICES AND PLANT: 22 WOODHULL STR=:T, BROOKLYN 31, NEW YORK 
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New chemicals =new opportunities 


Now’s the time to start your study 
of the 21 chemicals newly available 
from Carbide and Carbon. If you are 
interested in product improvement or 
developing profitable new products 
check these chemicals, for instance: 


CELLOSIZE HYDROXYETHYL CELLULOSE 
wP-4400—an outstanding thickening 
and stabilizing agent for all types of 
latex paints; for cosmetics, pharmaceu- 
ticals, and textile specialties. 


DECANOIC ACiD—for preparing paint 
dryers with improved hydrocarbon 
solubility; barium salt as a stabilizer 
for vinyl chloride resins; as an inter- 
mediate for plasticizers and lubricants. 


2-METHYLPENTANOIC ACID-for the 
production of diester lubricants, plasti- 


16 


cizers, non-yellowing alkyd resins, 
flavoring. 


MORE INFORMATION AND 
OTHER CHEMICALS 


There are many more new chemicals 
available. Twenty-one are featured in 
the 1957 edition of ‘Physical Proper- 
ties of Carbide and Carbon Chemicals.” 
This quick and easy reference contains 
the latest physical property and con- 
densed application data for more than 
335 organic chemicals. 


Call or write the nearest CARBIDE 
office for your copy. Ask for F-6136. In 
Canada: Carbide Chemicals Company, 
Division of Union Carbide Canada 


Limited, Montreal and Toronto. 


CARBIDE 


AND CARBON 


CHEMICALS 


= e s an.. le 


Carbide and Carbon Chemicals Company 
A Division of 


Union Carbide and Carbon Corporation 


30 East 42nd Street [Tg New York 17, N. Y. 


The term “‘Cellosize’”’ is a registered trade- 
mark of Union Carbide and Carbon Cor- 
poration. 
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Baltimore’s new tax on manufacturing inventories and equip- 
ment cleared its first legal hurdle last week. A state circuit court in Balti- 
more has ruled the tax constitutional. And although the circuit court 
ruling is a victory for the city’s administration, the new law has already 


caused several chemical firms to hold up expansion there, or transfer 
projects to other areas. 





e Davison, one of the leaders in the industry fight against the 
law, says it has switched location of its proposed plant—which will make 


thorium and other nuclear reactor materials—from Baltimore to a “city 
in the Southeast.” 


e Esso Standard Oil Co. has laid off 175 workers at its Balti- 
more refinery. They were assigned to construction projects that have been 
cut back. Esso says the new law wasn’t the main reason for the layoff, 
but says it was “one of the considerations.” 


Baltimore isn’t the only city endeavoring to boost income by 
boosting taxes. Bayonne, N.J., also seriously considered a tax rise last 
month to meet increased municipal expenses. Here, too, industry tried to 
counter the measure—this time with success. 





Esso, as spokesman for industry there, pointed to results of a 
survey that showed how city operating expenses could be cut. The survey 
was made for the city and paid for by industry. Esso also pointed out that 
Tidewater Oil left Bayonne two years previously when taxes were hiked, 
suggested that it might also leave if there were another increase. 


Bayonne abandoned its plans for increased taxes. 
e 


Two identical bills to legalize so-called “fair field” gas prices 
have now been passed by the Arkansas senate and house. The bills follow 
hard on the heels of the Arkansas supreme court ruling that the fair-field 
pricing authorized for the Arkansas-Louisiana Gas Co. in 1955 by the 
state’s Public Service Commission was illegal. (CW, Feb. 9, p. 25) 





Aside from dealing a blow to the fair-field idea, the ruling 
wiped out rate increases that would have brought Ark.-La. an extra $4 
million/year. When the rate was approved by the state PSC, some 34 
firms—including Reynolds Metals, Alcoa, National Lead, Columbia Car- 
bon, Monsanto—and other chemical producers protested the ruling by 
court action. But, in the past few months, a number of firms that signed 
preferential supply contracts at a rate above that gained by the Ark.-La. 
fair-field policy withdrew from the case until only four were left. 


The latest Smith-Douglass plan for reorganizing Texas City 
Chemicals has been accepted, and the confirmation of the plan signed by 
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District Judge Ben. C. Connally. More than two-thirds of the creditors, 
representing more than $2.2 million of the firm’s liabilities, had voted 
for S-D’s second plan; only one creditor, representing $78,300, opposed it. 


Under the new plan, which S-D Vice-President W. R. Ashburn 
says will be put into action as soon as possible, creditors will get $100,000 
in cash, and $400,000 worth of debentures in the reorganized firm (CW, 
March 2, p. 16). Furthermore, S-D has arranged for interim financing 
in case the two insurance companies that had shown interest in buying 


bonds of the reorganized TCC would be unable to do so because of legal 
technicalities. 


Incidentally, Smith-Douglass’ six-month earnings figures, just 
out, showed a considerable drop in both sales and net. Sales in the last 
half of °56 were $13.4 million, down 8%; net slumped 29%, to $515,488. 





Arguments over injunctions to bar the proposed sales of Gen- 
eral Aniline & Film Corp. stock will likely be heard March 13, according 
to tentative scheduling by Federal Judge David A. Pine. The Justice 
Dept. has just filed its answer to the Interhandel suit (see p. 22), saying in 
effect that Interhandel is “out of court”—-since its suit for return of GAF 


has been dismissed. Hence, it argues, no litigation pends that might block 
stock sale. 





The government’s lawyers also told Judge Pine that the govern- 
ment is retaining 25% of the GAF stock—more than enough to compen- 


sate those Interhandel stockholders who can prove themselves not enemy- 
tainted aliens. 
e 


Diamond Alkali’s new vinyl chloride monomer unit at Deer 
Park, Tex. (CW, Oct. 13, ’56, p. 23) will have a 50-million-lbs./year 
capacity, the company revealed this week. The unit, scheduled for com- 
pletion early in ’58, will use acetylene from the firm’s $10-million, 40-tons/ 
day acetylene-from-natural-gas unit also slated at Deer Park. 





Construction of the Koppers-Brea Chemicals polyethylene plant 
in California has been postponed. The plant, valued at $15 million and 
designed to produce 30 million Ibs./year, had originally been due on- 
stream in mid-’57; operation date was later set back to mid-’58, and cur- 
rent completion date is indefinite. The greatly enlarged U. S. capacity for 
polyethylene, much of which has been completed in the past two years, 


is undoubtedly contributing to the Koppers-Brea re-examination of the 
economics of the plant. 





Also affected by the change of plan is the $7-8-million ethylene 
plant that Union Oil, Brea’s parent firm, was planning to build to supply 
raw material. Clarification on construction plans for both facilities is 
expected shortly. 
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SODIUM metallic 


easy to handle 
when you know how 


Industry today is using sodium for more and 
more processes. As its use widens, we are asked fre- 
quently: “How can we handle sodium most efficiently?” 

You'll find the answers in our illustrated booklet 
“Handling ‘Ethyl’ Sodium.” This authoritative, handy 
guide is the result of our experience as the world’s 


largest manufacturer of this versatile metal. Its 24 


pages contain charts, diagrams, detailed explanations 
of the latest, most advanced techniques for handling 
sodium in plant or laboratory. 

The coupon will bring your copy. In addition, if you 
would like one of our experienced Chemical 
Engineers to call and discuss your particular needs, 


just check below. 


ETHYE CORPORATION 
for indusly 


100 PARK AVENUE, NEW YORK 17, N. Y. « CHICAGO « TULSA « LOS ANGELES 


sopium 
METALLIC = 
——ETHYL 
. CORPORATION 


ETHYL CORPORATION 


100 Park Avenue, New York 17, N.Y. 


0 Please send NAME 





booklet. 
FIRM 


24 Pages of Sodium 





( Please have 


engineer call ADDRESS 


Gives properties, forms. 
ells how to store, 





CITY. 


transport, clean equip- 
ment. A gold mine of 
STATE information on sodium. 
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Let Harshaw Catalysts 


doa GIANTS work for you 


Harshaw Catalysts do a giant’s work and Harshaw produces cata- 
lysts in giant quantities—carloads every week. A letter or phone 
call will put our 20 years’ experience and acres of production and 
research facilities to work for you. 


PREFORMED CATALYTIC CHEMICALS 
penne ec SUPPLIED BY HARSHAW 
to fit special process 
requirements Aluminum Nitrate Cobalt Nitrate 
Hydroforming Copper Nitrate Manganese Nitrate Solution 
Cyclization Metallic Soaps (Cobalt, Manganese) 
Oxidation Nickel Carbonate Nickel Formate Nickel Nitrate 


Tian Nickel Sulfate Sodium Methoside Zinc Nitrate 


Desulphurization Our experienced technical staff will assist you in 
Alkylation developing the best and most economical catalyst. 
Isomerization If you have a catalytic process in the development 
Hydrogenation or production stage, a discussion with us may 
prove beneficial. 





POWDERS 
Write for THE HARSHAW CHEMICAL CO. 


free Book Chicago « Cincinnati * Cleveland * Detroit * Hastings-On-Hudson 


Houston « Los Angeles ¢ Philadelphia « Pittsburgh 





FLAKES 
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Thermit Looks to Its Proxies 


A full-scale proxy fight gathered 
momentum last week as two groups 
from Metal & Thermit Co.’s 12-man 
board of directors, sharply divided on 
company policy, prepared to battle 
for control. 

One group, consisting of six board 
members headed by M&T President 
H. E. Martin, sent out proxy state- 
ments to stockholders urging them to 
replace four of the present board 
members because “an impasse has 
been reached that interferes with prop- 
er management of the company.” 

No Sympathy: The opposition, un- 
sympathetic to the policies of the Mar- 
tin group, is comprised of the other 
six board members. Though it has yet 
to send proxy literature to stockhold- 
ers, it has filed a petition with the 
Securities & Exchange Commission 
asking permission to solicit them. It’s 
now sitting out the SEC’s mandatory 
five-day waiting period. (The Martin 
group filed with SEC Feb. 13.) 

Main point of conflict is how Metal 
& Thermit should carry out its ex- 
pansion program. The Martin com- 
mittee favors a liberal spending pro- 
gram; the other group, speaking 
through its counsel, George Spiegel- 
berg, calls for more restraint, terming 
the Martin policies “extravagant,” and 
blaming them for the company’s de- 
creased earnings last year ($1.91/ 
share compared with $2.59 in ’55). 

One of the biggest stockholders, 
American Can Co., which owns 21.7% 
of the outstanding common shares, 
5.8% of the preferred, is supporting 
the Martin committee. Canco is the 
principal supplier of M&T’s tin scrap 
and has three representatives on the 
M&T board. Each group, however, 
claims control of some 25% of the 
stock. 

Two Slates: Each group will have 
its own slate to put up for election 
at the annual meeting April 11. The 
Martin group hopes to elect 10 board 
members; the opposition expects to 
elect seven. Each will be able to put 
at least three of its candidates on the 
12-man board because of the cumula- 


THERMIT’S MARTIN: How fast 
should a company grow? 


tive voting method used to elect 
officers. Who the other members will 
be depends on the choice of inde- 
pendent stockholders. 

Whatever the outcome, the battle 
is expected to wax hot, for ostensibly 
at stake is the question of fast-or-slow 
company growth. And chances are, 
say observers, the contest won’t end 
conclusively at the annual meeting 
April 11. They predict the fight may 
continue for months because neither 
group yet claims support anywhere 
approaching a stockholder majority. 


Zone Pricing Clarified 


Just how far can the Federal Trade 
Commission go in enforcing its judg- 
ments against law violators? Pretty far, 
as documented in a decision handed 
down last week by the U. S. Supreme 
Court. 

The court ruled that FTC was 
perfectly within its rights when it told 
National Lead Co., Sherwin-Williams 
Co. and the Eagle-Picher Co, that 
they could not maintain zone delivery 
pricing systems individually after they 
had been found guilty of zone pricing 


on a collective basis. Interpreted more 
broadly, the decision makes it pretty 
clear that FTC can set up stiff rules 
to prevent continued violations of its 
orders. 

Indeed, said Justice Tom Clark in 
presenting the court’s unanimous deci- 
sion, “we might add that if there’s a 
burden that cannot be made lighter 
after application to the commission, 
then respondents must remember that 
those caught violating the act must 
expect some fencing in.” 

Worry for All? Should chemical 
companies using such systems of pri 
cing reassess their programs? Not 
necessarily, since the decision is clearly 
bounded by limitations that apply it 
to cases where identical zone delivered 
prices can be proved to have resulted 
from some collusive action. The limits: 

e The ban on zone delivered prices 
is temporary. Though admitting there 
is no definite deadline at which FTC’s 
order would become inoperative, it 
can still be lifted. 

e The order is directed solely at 
a zone delivered pricing system, and 
no other method of pricing. 

e Even zone delivered pricing as 


is not banned by the order. 

e Zone pricing is collusively identi- 
cal only where prices are the same 
within identical boundaries. 

In addition, Clark points out, the 
FTC order did not and does not pro- 
hibit the practice of freight absorption 
where necessary in order to meet 
competition, nor does it deny to the 
lead pigment companies the defense 
of meeting competition in “good 
faith” as currently provided by the 
Robinson-Patman Act (CW, Feb. 2, 
p. 6). 

In his opinion, Clark traced a series 
of Supreme Court decisions holding 
that FTC has broad discretion in 
drafting the kind of order necessary 
to end whatever unfair practices it 
discovers. He noted that the com- 
mission—like a court—is not only 
able to suppress the unlawful practice 
itself but also to take reasonable ac- 
tion calculated to preclude the revival 
of the illegal practices. 


21 





MILLER, EMMERICH: Allied Chemical shifts its top management. 


New Chief, New Venture 


For the first time since 1949, Allied 
Chemical has a chairman of the board. 
Last week, President (since 1946) 
Fred Emmerich moved into that posi- 
tion, turned over the presidency and 
chief executive functions to his senior 
vice-president, Glen Miller. 

The change in leadership may 
eventually bring considerable change 
to the allied organization, although 
Miller says he now has no particular 
plans in mind. It’s known, however, 
that Miller leans strongly toward wide 
delegation of detailed administrative 
functions—a veering away from Em- 
merich’s close attention to day-to- 
day detail, inherited to some degree 
from the autocratic regime of the 
firm’s former president and board 
chairman, Henry Atherton. 

Miller, a decisive and articulate 
man, has carried heavy executive 
duties at Allied for many years, has 
been one of its most active speech- 
makers before critical financial groups. 
He'll serve ex-officio on the company’s 
newly created executive committee. 
As banner-carrier in the Emmerich- 
initiated campaign to take some of 
the wraps off Allied, he’s well aware 
of the past problems and future needs 
of the U.S.’s third-largest chemical 
company. 

Name Choice: One of Allied’s newer 
ventures — into titanium — this week 
had a name and a new management 
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team. Allied and its metals partner, 
Kennecott Copper, have chosen the 
name Allied-Kennecott Titanium Corp. 
for their equally owned $40-million 
titanium production. venture. 

Board of directors of the new firm 
includes three top-management men 
from each of the companies, though 
operating management thus far is 
lodged in the hands of Allied. Running 
the program at the outset will be 
Vice-President and Project Manager 
Raymond Largent, who’s been chief 
engineer of Allied’s Solvay Process 
Division since 1953. President for 
Allied-Kennecott has not been named. 

Until a plant is built, the company’s 
headquarters will be at Allied’s loca- 
tion in Solvay, N. Y., though this is 
not necessarily where the plant will 
be located. 

As yet, final choice of site for the 
new plant, which is scheduled to use 
a “continuous process” for producing 
titanium sponge, has not been made, 
though the company reportedly is 
interested in locations in the Southeast 
as well as in the Great Lakes area. 

Uranium Fix: Allied is closer to a 
decision on the location for another 
plant. It’s said to have chosen a site 
near Metropolis, Ill., for the new 
uranium hexafluoride plant it will 
build to supply the gaseous raw mate- 
rial for Atomic Energy Commission 
isotope separation units. 


The Score on GAF 


The Swiss holding company, Inter- 
handel, has filed another plea in Wash- 
ington federal district court that’s 
designed to stop the U.S. Justice 
Dept. from accepting bids on about 
75% of the General Aniline & Film 
Corp. stock it seized as alien property 
during World War II (CW Business 
Newsletter, March 2). But U.S. At- 
torney General Herbert Brownell, de- 
spite the possible injunction, is going 
ahead with plans to sell the govern- 
ment’s holdings about six weeks from 
now. 

Interhandel contends, as it has dur- 
ing nine years of court battles, that 
it is the rightful owner of the vested 
stock, arguing that the company was 
not enemy-controlled or tainted during 
World War II. But, so far, say U.S. 
courts, Interhandel has failed to pro- 
duce satisfactory proof of its clean 
hands. Interhandel’s latest motion, like 
others it has filed in the past, asks 
for more time to gather evidence 
showing its stockholders were not 
enemies of the U.S. 

More Delays? If the court grants 
the Interhandel motion—thus, in ef- 
rect, reinstating Interhandel’s now- 
dismissed court case—sale of GAF 
stock will be delayed further, because 
the Trading-with-the-Enemy Act for- 
bids sale of vested property while 
lawsuits are pending. But Brownell— 
evidenced by last week’s initial meas- 
ures to sell the stock—is betting that 
Interhandel’s latest move won't be 
successful. 

Now, sealed bids have been request- 
ed for purchase of 426,988 no-par 
Class A common shares and 1,537,500 
$1-par Class B common shares. Con- 
ditions: (1) all buyers must be Ameri- 
can nationals, (2) all must bid on 
the entire package, (3) all bids must 
be in the Office of Alien Property 
before Tuesday, April 23. (There’s 
a good chance, however, that the 
deadline will be moved back if Inter- 
handel manages to push through an 
injunction.) 

The feeling is that while Interhandel 
may block the sale with another in- 
junction, it won’t be able to do so 
indefinitely. The Swiss firm has had 
many chances to come up with proof 
of its wartime neutrality, but it hasn't 
done so yet to the satisfaction of the 
courts. Thus the federal court may 
not grant many more delays. 


Chemical Week e March 9, 1957 





Rr i ill AM cami Wt 


Wt is hotel ag cea ati 





RAYONIER’S JESUP PLANT: Waste in the fishermen’s nets? 


Pollution Target Again 


Rayonier, Inc., is again having 
water-pollution troubles at its Jesup, 
Ga., plant. Rebutting a recently issued 
restraining order, the company last 
week told the Georgia Superior Court 
why it shouldn’t be kept from dump- 
ing waste into the Altamaba River. 

The injunction against the firm 
was sought by a group of commercial 
fishermen who charge, among other 
things, that chemical deposits from 
the plant are polluting the river. The 
problem does not involve killing of 
fish—sore point of a previous hassle 
between the fishermen and Rayonier 
—but instead centers on the growth 
of a jelly-like substance that clogs 
shad fishermen’s nets. Significantly, 
this is the height of the shad season, 
and Rayonier has temporarily shut 
down to do special maintenance work. 

Rayonier Manufacturing and En- 
gineering Vice President Russell Erick- 
son explains that in its reply to the 
court (which had scheduled hearings 
last week, but put them off until 
April) it said that concentration of 
material placed in the river by the 
plant is well below limits set by the 
state of Georgia. He says that the 
jelly-like growth—the  sphaerotilus 
bacteria — feeds on sugars in the 
water. Normally these growths are 
suppressed by other microorganisms 
in the water—but during cold weather 
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these controlling forces become le- 
thargic and the sphaerotilus growth 
rate jumps. It then allegedly keeps 
the fish from the nets and impairs 
the taste of fish caught below the 
Rayonier effluent. 

Rayonier claims the growths are 
not pollutants, that they in no way 
inhibit the growth of marine or ani- 
mal life and that there’s no proof 
that Rayonier’s effluent is the cause 
of their presence. 

Charges by local fishermen have 
almost become a perennial problem 
for Rayonier; they were produced 
last year about this same time (CW, 
Mar. 24, ’56, p. 24). But, local ob- 
servers contend, Rayonier seems to 
be doing an all-out job of controlling 
its wastes, is endorsed by most of the 
community residents as desirable to 
the area. 

Rumors nevertheless persist that the 
company has discouraged other com- 
panies from building nearby because 
it fears that river pollutants may reach 
or pass established concentration 
levels. The charges are that Rayonier 
has sold land to other firms and pro- 
hibited them from building pulp mills. 
Mills are forbidden, Rayonier says, 
not because of pollution fears, but 
because removal of the area’s forest 
wood has nearly reached the critical 
point. 


Milwaukee Price Probe 


Milwaukee city and county officials 
have initiated two important investiga- 
tions of chemical contract bids they 
have been receiving. 

e A state of Wisconsin suit, charg- 
ing price-fixing, has been filed against 
five basic chemical producers bidding 
to supply calcium chloride to the 
state’s highway department. The latter 
uses the chemical to settle dust on 
county roads (CW Business Newslet- 
ter, Jan. 19). 

e A federal grand jury will examine 
the bidding on the sale of Salk vac- 
cine to the city (CW Washington 
Newsletter, March 2). 

Not Alone: In the calcium chloride 
action, firms named include Allied 
Chemical, Dow, Wyandotte, Pitts- 
burgh Plate Glass and its subsidiary, 
Columbia-Southern. The suit charges 
that last Jan. 22, five distributors 
submitted to Milwaukee County iden- 
tical bids of $35.80/ton for 120-160 
tons of calcium chloride. A sixth firm 
(which got the contract) also sub- 
mitted a $35.80 bid, different in that 
it agreed to absorb any increase in 
transportation costs. 

Polio Case: Much the same thing 
occurred in the Salk-vaccine bidding. 
Milwaukee City officials received 11 
identical bids of $5.586/9-cc. vial. 
A twelfth distributing firm—Wolins 
Medical & Surgical Supplies, Inc. 
(Mineola, N.Y.)—submitted a lower 
bid of $5.4153, but withdrew it when 
the vaccine manufacturer (Pitman- 
Moore Co., division of Allied Labs. 
Inc., Indianapolis) allegedly refused 
to deliver at the lower price. 

Makers’ Level: An alderman at the 
purchasing board meeting at which 
vaccine bids were considered asked 
one of the bidders (Medico Mart, Inc., 
Milwaukee) why the prices were all 
the same. He got this answer: “I 
imagine it is set up so they can work 
on this type of material and make 
a certain profit.” Four vaccine makers 
are involved in the action: Pitman- 
Moore; Eli Lilly; Merck; Parke, Davis. 

For several months the Federal 
Trade Commission has been investi- 
gating antibiotic prices, and the Public 
Health Service, at FTC behest, has 
ordered its purchasing agents to turn 
over to Health, Education & Welfare’s 
general counsel all examples of “re- 
petitively similar bids.” 
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COMPANIES 


Babcock & Wilcox Co. will offer 535,148 newly. 


issued shares of its capital stock to stockholders on the 
basis of one new share for every 10 held. A group of 
investment banking firms headed by Morgan Stanley & 
Co. will underwrite the issue, purchasing any stock 
that present owners decide not to buy. 
e 

Re-Mark Chemical Co. has acquired Tremm Chem- 
ical Corp. (both of Miami, Fla.). The transaction in- 
volved an exchange of 143,000 shares of Re-Mark 
Class A common stock for all outstanding shares of 
Tremm. Re-Mark is the firm in which Arthur Vining 
Davis is a large stockholder (CW, July 7, ’56, p. 20). 

e 

Henry J. Kaiser Co., subsidiary of Kaiser- Industries 
Corp., will sell $25 million in 5.75% bonds to a num- 
ber of institutional investors. The bonds are guaran- 
teed by Kaiser Industries and are exchangeable for 
Kaiser Industries common stock anytime after Oct. 15. 
Proceeds from the sale will be used to pay off a bank 
loan installment due April 1. The firm makes concrete 
and other building products. 


EXPANSION 


Cement: Permanente Cement Co. (Oakland, Calif.) 
has just purchased 2,200 acres of land near Scholle, 
N.M., where it’s planning to build a $10-million 


cement plant. The new unit, with a rated capacity of 
1.4 million bbls./year, is scheduled for completion this 
spring. 


e 

Soda Ash: Intermountain Chemical Co., 90% 
owned by Food Machinery and Chemical Corp. and 
10% by National Distillers Products Corp., will boost 
production of soda ash at its Rock Springs, Wyo., plant 
from 350,000 tons/year to 500,000 tons/year by the 
end of ’57. Intermountain plans to meet the new pro- 
duction target either by adding a new production line 
to the present processing plant or by a “new approach” 
to refining of trona mined 1,600 ft. below the earth 
that allows elimination of certain processing steps. 

A company spokesman reports the expansion—in 
either case—will be a “multimillion-dollar affair.” 

e 

Titanium Slag: Quebec Iron & Titanium Corp. will 
boost production of high-titanium titanium-iron slag 
by 60% at its Sorel, Que., plant. The Canadian firm— 
jointly owned by Kennecott Copper (see also p. 22) 
and New Jersey Zinc—will install three new furnaces 
and auxiliary equipment at a cost of more than $16 
million. The new facilities will be ready by early °59. 


FOREIGN 


Petrochemicals /England: Monsanto Chemicals, Ltd. 
(24 owned by the U.S. Monsanto) plans to raise $14 
million to help finance a $23.8-million petrochemical 


24 


plant at Fawley, near Southampton. Holders of the 
present common stock will be given rights to buy $5.67 
million worth of a new issue on the basis of one share 
for each two held. (The U.S. firm’s share of the sub- 
scription thus will be $3.78 million.) 

A stock dividend of 5.4 million shares will be is- 
sued on a one-for-three basis later in the year. An 
$8.4-million long-term debt offering also scheduled 
for later in the year, along with the British firm’s re- 
tained earnings and depreciation reserves, will supply 
the remainder of the money needed for the petrochem- 
ical expansion. To be produced: polyethylene, acry- 
lonitrile and its copolymers. 

a 

Sulfuric Acid/Chile: Braden Copper Co., a sub- 
sidiary of the Kennecott Copper Corp., has applied to 
the Chilean government for permission to invest $3.3 
million in a sulfuric acid plant. The plant would be 
located near the company’s El Teniente mine in the 
southern part of the country. With the expansion, 
the firm’s production of acid will be increased from 50 
metric tons/day to 75. 

& 

Petrochemicals/Scotland: Part of a petrochemical 
center near Grangemouth, which will represent a total 
investment of $56 million when completed, is now 
ready. British Hydrocarbon Chemicals Ltd. has just 
put ethylene and ethanol units there onstream as part 
of a projected $22.4-million expansion program for 
the firm that will eventually include butadiene and 
tetrapropylene facilities. 

British Hydrocarbon, jointly owned by British 
Petroleum Co., Ltd., and Distillers Co., Ltd., will 
supply ethylene to Forth Chemicals Ltd.’s abuilding 
styrene monomer plant, another part of the center. 
Forth is 24 owned by British Hydrocarbon, % by 
Monsanto Chemicals, Ltd. 

e 

Dyes/India: Intermediates for dyestuffs, drugs, plas- 
tics, and explosives will soon be made by the Govern- 
ment of India. The program, which will cost about 
$37.8 million, is designed to help decrease imports. 

There are 11 plants in India now manufacturing 
dyestuffs, but most of this production is based on im- 
ported semifinished material, and only in a few cases 
from intermediates—also imported. 

Imperial Chemicals Industries plans expansion of 
its Indian facilities for production of dyestuffs, plas- 
tics, chemicals and explosives. 

Sd 

Fertilizer /Brazil: U.S. and Swiss interests are par- 
ticipating in setting up a new fertilizer and basic 
chemicals plant in the state of Bahia. The Brazilian 
expenditure will be about $4.5 million; the foreign 
investment (amount of which was undisclosed) will be 
guaranteed by Bahia. The unit will use about $10 
million worth of imported equipment. Construction 
will be supervised by Krebs et Cie. (Paris, France). 
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toluene in cans? 


Protective coatings used as lining materials in tin cans 
are often formulated using toluene — and xylene — produced by Cosden at 
Big Spring, Texas. 
Can-lining problems may be far removed from your own, 
but if you are looking for a dependable source of toluene or xylene — refined to the 
most exacting specifications shipment-after-shipment — 
Cosden is your answer. Representatives in principal Midwestern cities. 


COSDEN PETROLEUM CORPORATION Big Spring, Texas. 
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High-Intensity Arc: 

















PRO DALC TEaN 


Getting Ready to Go Commercial 





Increasing 
Arc 
Voltage 


As current in low-intensity arc 
is increased and approaches 
critical range, quantity of heat 
increases, but arc temperature 
stays about the same. 





As current for high-intensity 
arc, which concentrates 90% 
of the input energy at the 
anode, is increased qbove the 
critical range, arc temperature 
increases to 7,000 — 10,000 C. 





Increasing Arc Current 


HE UNIQUE properties of the high-intensity elec- 

tric arc—so far used commercially only as a source 
of illumination for such equipment as searchlights and 
motion picture projectors—are about to be used in com- 
mercial chemical processing, as a result of the extensive 
experiments conducted by Charles Sheer and Samuel 
Korman since 1938 (CW, March 17, ’56, p. 58). 

And today, the coming commercialization of the Sheer- 
Korman manganese process (see p. 28, ff.) highlights 
the potential of high-intensity arcs. The ability of such 
arcs to decompose highly refractory materials may well 
open up many new industrial applications. 

Electrothermal processes, of course, aren’t new to the 
chemical process industries—they’ve long been employed 
for commercial production of such materials as calcium 
carbide and cyanamide, phosphorus and phosphoric acid. 





Arcs used in these processes operate in the low-intensity 
range (see diagram above), seldom exceed 3,600 C. 

The high-intensity arc, on the other hand, occurs when 
the electrical input to the arc exceeds the critical current 
density—the maximum amount of energy that can be 
dissipated at the anode tip by radiation and conduction 
alone. As the excess energy further increases: 

e Any material of which the anode may be composed 
is rapidly vaporized. 

e Molecules of vaporized material are decomposed 
to atoms, many of which are then ionized. 

e Temperature of the vapor jet rises rapidly to 7,000- 
10,000 C in the vicinity of the anode crater. 

e The vapor jet is projected at high velocity (about 
100 mph.) into the surrounding atmosphere where gas- 
phase reactions of refractories become possible. 


Here’s how the high-intensity arc is used in processing manganese P 
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Getting Ready to Go Commercial 


VITRO’S SHEER: His high-intensity arc is ready for process tryout. 


Arc's First Job: Manganese 


With the completion this week of a 
new pilot installation at Vitro Corp. of 
America’s West Orange, N.J., labora- 
tories, the Sheer-Korman high-intensity 
arc process is being readied for its 
first industrial process application— 
production of metallurgical-grade man- 
ganese from rhodonite. Vitro recently 
formed U.S. Manganese Corp.* to 
handle commercial exploitation of the 
process, is now piloting the new tech- 
nique (see flowsheet, p. 30) under a 
19-month contract with General Serv- 
ices Administration (CW Technology 
Newsletter, Jan. 19). Goal of the pilot 
operation: obtaining economic and de- 
sign data for a full-scale facility to 
produce manganese from the plentiful 
—but hard-to-process—domestic ores. 

Not a process in itself, the high-in- 
tensity arc is a unique processing tool 
for producing ultra-high temperatures. 
Charles Sheer, head of Vitro’s Arc 
Research Dept., describes it as, pri- 
marily, a means of very efficiently 

*U.S. Manganese is owned 40% by Vitro, 
40% by Sheer-Korman Associates, Inc., and 


20% by Great Divide Mining and Milling Corp. 
owner of large rhodonite deposits in Colorado. 


28 


transferring the heat generated by 
electrical energy to materials such as 
manganese-containing rhodonite ore. 
Unlike most other domestic manga- 
nese ores, rhodonite runs high in Mn 
content (better than 35%), lower in 


Wes 


impurities than even many of the high- 
grade imported ores. But in rhodonite. 
the metal is tied up in a complex sili- 
cate that resists all of the conventional 
roasting-leaching processes for extract- 
ing manganese. Prior to the develop- 
ment of Vitro’s high-intensity arc 
process, the ore was valued only for 
its content of base and precious metals 
(lead, zinc, copper, silver and gold), 
which occur in economically recover- 
able amounts at edges of the veins of 
rhodonite, Large quantities of rhodo- 
nite tailings from these mining opera- 
tions provide a ready supply of raw 
material for Vitro’s pilot plant. 

Anode Is the Key: First step in pre- 
paring rhodonite for arc processing is 
the removal of sulfides, silver and gold 
that can be floated out of the crushed 
ore by conventional treatment. The 
milled ore is then combined with car- 
bon and fabricated into a consumable 
anode to be fed into the arc. The 
composition and method of making 
the anode are what Sheer calls “pro- 
prietary art,” hold a key to the suc- 
cessful operation of the arc. 

Unlike the carbon electrodes em- 
ployed in conventional, low-intensity 
arc furnaces, anodes for the high-in- 
tensity arc must necessarily contain 
a high proportion of nonconductive 
material. If the ore/carbon ratio is 
too low, power is wasted in vaporizing 
carbon; if it’s too high, losses due to 
high resistance in the anode limit the 
arc’s efficiency. With its undisclosed 
trick of anode fabrication, Vitro 
achieves maximum conductivity with 
a minimum carbon content (15-25%), 





ee 


PROCESS PLAN: Lab director William Bain (left), Harris map arc’s progress. 
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SIO] EVAN 
Oi | MO) adi =e lale 
CAUSTIC SODA 


from 
BRUNSWICK, 
GA. 


Newest Solvay plant means lower costs 
... faster service for Southern users 





The addition of Brunswick, Ga. as the newest of SoLvay’s 
strategically located production centers results in quicker deliveries 
and lower freight rates for Southeastern chlorine 

and caustic soda users. Liquid caustic soda will be shipped 

in tank cars and barges, liquid chlorine in single-unit tank cars. 
Your nearest SoLvay branch office will give you information 

on deliveries from this new SOLVAY source. 





Aluminum Chioride + Vinyi Chioride * Sodium Nitrite 

Potassium Carbonate « Calcium Chioride » Caustic Potash SO LVAY SOLVAY P ROC ESS Divi si ON 
Snowflake® Crystals + Sodium Bicarbonate + Soda Ash Ale ALLIED CHEMICAL & DYE CORPORATION 
Ammonium Chioride + Methylene Chioride + Caustic Soda io OF Segeeenn Hay Tot & WF, 
Monochliorobenzene » Ammonium Bicarbonate « Chiorine . BRANCH SALES OFFICES: 

Carbon Tetrachioride + Methyl! Chioride + Chioroform ® Boston * Charlotte * Chicago * Cincinnati * Cleveland * Detroit 


Cleaning Compounds + Para-dichiorobenzene + Hydrogen Houston * New Orleans * New York ¢ Philadelphia * Pittsburgh 
Peroxide » Ortho-dichlorobenzene St. Louis * Syracuse 
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Arc links unusual ore to conventional treatment 


a power consumption rate of about 3 
kwh./Ib. of ore decomposed. 

Anode size is variable, says Sheer, 
may be from 3 to 18 in. in diameter. 
Optimum size of anodes for a com- 
mercial plant will be determined by the 
cost of the electrical equipment re- 
quired to supply power for very high 
power arcs (to 5,000 kw.). 

Ore Decomposition: Chemical 
breakdown of refractory manganese 
silicate occurs in the flame just beyond 
the tip of the anode. In the intense 
heat of the arc, the ore vaporizes and 
breaks down into atoms and ions of 
manganese, silicon and oxygen. (Car- 
bon and other elements contained in 
the anode are also present in the 
vapor jet.) 
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HEATED in the high-in- 
tensity arc, the anode of 
refractory manganese sili- 
cate vaporizes, then recom- 
bines as smoke-size parti- 
cles of simple oxides. 
Simple air-cooled housing 
(left) shields arc’s intense 
radiation, admits air 
through side ports to sweep 
product fume into collec- 
tion system at top of unit. 


As the vapor moves away from the 
anode crater—where temperature is be- 
tween 7,000-10,000 C—into the cooler 
portion (2,000 C) of the arc tail flame, 
the elements recombine into simple 
oxides (MnO, SiO., CO). Rapid cool- 
ing causes the vapors to condense into 
a fine fume of submicron-size particles. 

After the finely powdered material 
has been cooled and collected in a dust 
filter, it’s ready for processing by con- 
ventional chemical leaching methods. 

Initial electric-arc breakdown of 
rhodonite ore will be carried out in 
Vitro’s newly completed production 
arc. Subsequent conversion of the arc 
product into manganese will utilize 
existing pilot facilities used for the 
company’s uranium work. Both phases 


of the operation at West Orange will 
be supervised by Victor Harris, head 
of Vitro’s new Arc Development Dept. 

Manganous oxide may be dissolved 
in sulphuric acid, separated from the 
silica by filtration. After additional 
purification to remove undesirable im- 
purities that may be present, the man- 
ganese sulfate may be decomposed 
electrolytically to manganese metal, or 
it may be converted into the dioxide. 

The arc fume product appears 
well suited to treatment by the Dean 
process, says Sheer. This process is 
used by Manganese Chemical Corp. 
(Riverton, Minn.) for making MnO, 
from low-grade ores from Aroostook 
County, Maine, and Minnesota’s Cuy- 
una Range (CW, June 18, ’55, p. 97). 
It involves a carbamate leach to ex- 
tract manganese as a complex am- 
monium carbamate, followed by 
steam-heating to drive off ammonia, 
precipitate manganese carbonate. 

Vitro isn’t ruling out any feasible 
method of reducing the oxide to metal, 
since its chief interest lies in the first 
stage of converting rhodonite into a 
form more readily amenable to chem- 
ical treatment. 

Virtues in Simplicity: The high-in- 
tensity arc process, aside from its 
ability to handle highly refractory 
materials, has several inherent advan- 
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IT’S A 


PLUM! 


The Upper Midwest’s 
NEWEST 
INDUSTRIAL DISTRICT! 


CHOICE ACREAGE 
AT MINNEAPOLIS 


on the Minnesota Western 
(Subsidiary of the Me StL) 


MINNESOTA WESTERN w Five minutes to downtown 


TUVALUOGELALUOUAUEUADEDU AAU AOUOUEUATATAEA A EDUEU ATE _ Wi Abundant electric power and gas _ 
‘On top of huge underground water 
CHOICE Supply 
~~” mi Adjacent to four lane highway 
plus) offers skilled labor pool, 
— endid consumer market 
@ The M‘StL’s all-diesel, fastest freight 
rn. © ~ route to Peoria Gateway. * 








MANY OTHER EXCELLENT SITES 


IOWA: Fort Dodge, Marshalltown, 
Mason City, Oskaloosa. 


MINNESOTA: Albert Lea, 
Hutchinson, New Ulm, Waseca. 


SOUTH DAKOTA: Aberdeen, 


Watertown. 
MeSTL Is GOING PLACES! 
—_—_——> ILLINOIS: Keithsburg, 


Monmouth, Peoria. 


DON’T WRITE...INSTEAD CALL: : 
Frank E. Clawson, Director of industrial Development 
The Minneapolis & St. Louis Raliway Company 

FE 2-7144 (111 E. Franklin) 

Minneapolis 4, Minnesota 

















The MINNEAPOLIS & ST LOUIS RAILWAY Co. 


MINNEAPOLIS 4, MINNESOTA 
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If you are still using or receiving 
chemicals in wooden carboys . . 


Hee a ee aT eee 


SEE WHAT A CHANGE TO 


“STEEL-X” 


U. S. PAT. 254 1972 
T.M. REG. U. S. PAT. OFF. 


CAN MEAN FOR YOU! 


This internationally patented — I.C.C. approved “STEEL-X’® 
carrier is the newest and most modern way of handling bottled 
liquid chemicals. These carriers are a practical answer to the 
old, cumbersome, costly to maintain, wooden carboy package. 


DURABILITY — It is of welded steel rod construction. 


SAFETY — Fitted with a flexible, puncture proof polyethy- 


lene bottle — makes a safe break-proof, and leak- 


proof container. 


LIGHT TAREWEIGHT — Less than 30 pounds. Savings on 


freight will soon pay for the containers. 


STORAGE — Saves space, stacks 2-3-4 high. Practically 
doubles storage room. 


INVENTORY — Always visible, the translucent bottle tells 
you with a glance, if full or empty. 


You can stack 
them safely, 
easily. 


Ask to borrow our film, see actual demon- 
stration of “STEEL-X’® carriers in use— 
takes 8 minutes. The patented features of 
“STEEL-X’® carriers are its rugged welded 
construction, stacking lugs and bottle neck 
protection. Bottle hold-down collar prevents 
bottle from falling out of “STEEL-X”® 


carriers even when stored upside down. 


Easy handling, hand holds, chain hook grabs, 
lift truek forks or two wheel hand trucks. 
Fast loading onto highway trucks at your 
loading dock and fast unloading of truck at 


your customer’s plant. 


The easy to handle “STEEL- 
CARRIER-STEPHENS COMPANY ** Corer saves cost, 
: labor, spillage in trans- 
Containers and chemicals for Industry porting. 
and Laboratory 
P. 0. BOX 501 * LANSING 2, MICHIGAN 
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tages that, Vitro feels, enhance its 
chances of commercial success. For 
one thing, the required equipment pre- 
sents no unusual problems either in 
construction or in operation. And de- 
spite the extreme temperature of the 
arc, heavy insulation is not required 
to conserve heat. The housing of 
Vitro’s new pilot unit is merely finned 
to facilitate air-cooling; the cast metal 
housing of its earlier experimental 
unit was cool to the touch though only 
a foot or so from the heart of the arc. 

Since the tail flame of the are can 
be directed by the magnetic field that 
surrounds the arc, materials of con- 
struction need not present special 
problems. Product fume is drawn 
through the dust collection system with 
sufficient air to eliminate the need of 
heat exchangers in the product lines. 
Only components requiring special 
water-cooling are the brush contacts 
that carry the current to the electrodes. 

To keep electrical equipment to a 
practical size, says Sheer, a commer- 
cial installation would most likely em- 
ploy a multiple arrangement of sev- 
eral are units. In this case, over-all 
consiruction could be simplified by 
placing all of the units in a single 
large housing, manifolding product 
take-offs to a central collection sys- 
tem. 

Operating the unit is also rather 
simple. Since ore decomposition re- 
action takes place entirely in the arc. 
the process can be started or stopped 
instantly without the usual complica- 
tions that accompany the interruption 
of a process. This feature simplifies 
replacement of the consumable anodes, 
obviates the need for expensive equip- 
ment to make and feed continuous 
anodes. 

Power Bargain: The ease with which 
the high-intensity arc process may be 
interrupted permits a company to take 
advantage of low-cost electricity from 
power companies’ “rolling reserves’ 
power supplied from stand-by generat- 
ing machinery sold on an interrupt- 
able-without-notice basis. 

Several power companies have al- 
ready been contacted, and it appears 
that an adequate supply of such power 
for arc processing plants would be 
available at about half the cost of firm 
power (about 3-4 mills/kwh. where 
standard rate is 6-8 mills/kwh.). With 
this type of power, electrical service 
is guaranteed for only about two- 
thirds of the time, although it is com- 
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starting point for the finish with a future 


Uniformity and purity —these are the quality keynotes of Solvesso Toluol, and all Esso Petroleum Solvents. 
the solvents that set the standards throughout the surface coatings industry, ass 


These are 
uring top-notch performance i 
sorts of finishes. Their distribution through a highly developed supply system geared for peak efficiency and utilizing 
modern, proven handling methods, assures industfy that these key materials are always immediately avai ila ble 
for prompt delivery. You, too, will find that the “Starting Point for a Finish with a Future” is ordering Esso P sao 
leum Solvents. Write or phone today! Esso Standard Oil Company, Inc., 15 West 51st Street, New York 19, 


SOLVESSO TOLUOL @ 


SOLVESSO TOLUOL - SOLVESSO XYLOL « SOLVESSO 100 + SOLVESSO 150) petpoicym soLvENTs 
A FAMILY OF FOUR AROMATICS FOR ALL OF INDUSTRY’S REQUIREMENTS! 
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Solution to a 
“Current” Problem at 


CG CROWN ZELLERBACH 


In what other way you may ask — besides floating a log boom 
downstream — would a river current affect production in a paper 
mill? If you were operating a mill on the Willamette River where it 
joins the Columbia, you’d find that obtaining clear process water 
for production of bleach pulp could be a major headache. Contribut- 
ing facts to this problem are the tidal action of the Pacific Ocean 
and the presence of turbidity and color — both characteristics of 
these two rivers. Specifically, this problem occurred at the St. 
Helen’s Division of Crown Zellerbach, St. Helens, Oregon. The 
solution — three 120 ft. dia. Dorrco Clariflocculator units which 
now produce 30 million gallons of water per day containing less 
than 5 parts per million color and 5 ppm turbidity. 

Obtaining process water for the pulp and paper industry may be 
only of academic interest to you. But, if you have a problem involv- 
ing the separation of finely divided solids in suspension, the use of 
fluidizing techniques or ion-exchange, the chances are that Dorr- 
Oliver and its Associated Companies throughout the world can be 
of service to you. 


*Clariflocculator is a registered trademark of Dorr-Oliver Incorporated 


ornrn-CurverR 


t'NnCOoORPO RATED 
WORLD-WIDE RESEARCH ENGINEERING 
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monly supplied more than 85% of the 
time. 

Basing its estimates on this low- 
cost electricity, Vitro figures it can 
produce manganese from rhodonite at 
costs competitive with those of manga- 
nese made from the best imported 
ores. 

Looking to the Future: Perhaps the 
most significant long-range aspect of 
this Vitro arc process is the hope it 
holds for making the U.S. independent 
of foreign sources of manganese ore. 
The U.S. now imports about 95% 
of its annual manganese supply (2 mil- 
lion tons last year) from India, Brazil 
and South Africa. With two-thirds of 
the world supply behind the Iron Cur- 
tain or vulnerable to interruption due 
to remote supply lines, the government, 
in looking ahead to possible emergen- 
cies, has long been seeking a feasible 
process of utilizing domestic ores. 

Another recent attempt to win vital 
manganese from low-grade sources 
is Strategic-Udy Metallurgical and 
Chemical Processes, Ltd.’s process 
(CW, Feb. 9, p. 40). Now operating 
on a pilot scale, the SUMAC process 
employs a specially modified low-in- 
tensity arc furnace that has already 
turned out high-quality ferromanga- 
nese from a 12%-manganese, high- 
phosphorus ore. 

Proved reserves of rhodonite in 
Colorado, says Vitro, are sufficient to 
meet the nation’s needs for many 
years. And, if mined on a large scale, 
the ore would yield enough of the 
base and precious metals (removed as 
impurities) to cover mining costs. 

With the help of the high-intensity 
arc, Vitro hopes to turn the balky ore 
into a bonanza. 


EQUIPMENT 


Pressure Transmitter: The Foxboro 
Co. (Foxboro, Mass.) is out with 
Model 44, an inexpensive new indicat- 
ing pressure transmitter that obviates 
the need for a separate gauge at the 
point of measurement. The instrument 
has scale visible to 20 ft. on the front 
of its case, sends a 3-15 psi. air signal 
to distant recording or control intru- 
ment. Measurement range: 0-6,000 
psi. 

. 

Temperature Controller: Its new 
Model 63 thermistor-operated temper- 
ature controller offers high sensitivity, 
probes for a wide variety of applica- 
tions, says Yellow Springs Instrument 
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Allied Chemical & Dye Corporation's newly acquired 350,000 sq. ft. plant located on a 9-acre site in picturesque Sunbury, Pennsylvania. 


THERE MUST BE A REASON... 


Allied Chemical’s Barrett Division located 
its new Insulating Board Manufacturing Plant 


IN PENNSYLVANIA 


Fred J. Emmerich, President of Allied 
Chemical & Dye Corporation, whose 
Barrett Division’s insulating board 
plant is a welcome new neighbor for 
the citizens of Sunbury, Pennsylvania, 
tells, in his own words, why Allied 
chose a Pennsylvania location for its 
new plant: 


1. “Proximity to our consuming market. We believe that a 
substantial proportion of the country’s construction activity 
will continue to be within the area which we can economi- 
cally serve from our Pennsylvania plant. 


. “Excellent transportation facilities, a considerable asset 
in serving our market area with promptness and efficiency. 


. “Availability of labor. We have had no difficulty in staffing 
our plant with competent, cooperative workers. 


. “Availability of raw materials. We will use 100,000 tons of 
local pulp wood yearly in our manufacturing process. Both 
coal and water are also abundantly available at relatively 
moderate cost. 


. “An exceptionally cooperative and understanding attitude 
toward industry on the part of the local community.” 


For detailed information on Pennsylvania’s advantages, prepared 
in confidence for your individual plant needs, write or call:— 


Pennsylvania Department of Commerce 
Main Capitol Building, 521 State Street 
Harrisburg, Pennsylvania 

Phone: CEdar 4-2912 


Special reports and tabulations, tailored to your specific location requirements, will be 





Labor—Availability, skills, rates, 
surplus areas. 


Sites—Acreage, topography, util- 
ity services, photos, maps; indus- 
trial districts. 


prepared upon request by engineering and economics specialists, covering: 





Minerals — Location, reserves, 
potentials, analyses. 


Engineering — Schools, enroll- 
ment, specialization, research 





Markets—Consumer, industrial 
product, state, regional. 


Transportation—Water, rail, 
truck, air transit time, costs. 


Building—Availability, sizes, 
location, descriptions. 


Financing—Community-state in- 
dustrial building program, lease- 
purchase, commercial credit. 
Materials— Metals, industrial 
chemicals, wood, textiles, farm 
products. 


Water—Quantitative, qualitative 
analyses. 

Power—Capacity, network, in- 
dustrial services, costs. 


Fuel——Coal, oil, natural gas ser- 
vice, costs. 


laboratories, services. 
Taxes—Inter-state and com- 
munity comparisons, assessment 
ratios, millages, corporate. 
Communities — Characteristics, 
size, regions, housing, schools, 
culture, recreation. 


Industrial Representatives Available for Inspection Tours, Conferences and Consultations 
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‘“‘We manufacture over 200 chemical compounds including fine chemicals, 
pharmaceuticals, and animal feed supplements. When it comes to sodium 
phosphates for our manufacturing, we can rely on Monsanto,” says 


MR. H. A. POITRAS, Vice President for Production, CHAS. PFIZER & CO., INC 





Chas. Pfizer and Co., Inc., and hun- 
dreds of other businesses buy millions 
of pounds of phosphates every year 
from Monsanto. Only Monsanto, the 
largest producer of elemental phos- 
phorus, offers ... the world’s broadest 
phosphate line; an unfailing source of 
supply; twelve widely spread supply 
points for fast shipments; and superior 
technical and practical experience. Find 
out what these unique advantages hold 
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for you. Send for “Sodium Phosphates 
for Industry.””» MONSANTO CHEM- 
ICAL COMPANY, Inorganic Chemicals 
Division, Dept. CW-2, 719 North 
Twelfth Boulevard, St. Louis 1, Mo. 


MONSANTO 


Where Creative Chemistry Works Wonders for You 
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Co., Inc. (Yellow Springs, O.). Self- 
contained power supply prevents 105- 
125-volt line variations from affecting 
control action. Temperature ranges 
available: —100 to 500 F with =+-0.1 
F differential. 
® 
Liquid-Metal Indicator: A new 
‘iquid-metal level indicator that  re- 
quires no internal probe and is sensi- 
tive to millimeter changes in height 
is available from Nuclear Develop- 
nent Corp. of America (White Plains, 
N.Y.). Measurements are made 
hrough container wall; modifications 
ire required for use with magnetic 
>ontainers. 
Sd 
High-Vacuum Valve: An ultra-high 
vacuum valve for pressures of 10°!” 
mm. Hg and lower is a new offering 
of Consolidated Electrodynamics 
Corp.’s Rochester Division (Rochester, 
N.Y.). In use, the valve assembly be- 
comes part of the vacuum system; a 
driver mechanism opens and closes 
the valve. Two %4-in copper vacuum 
leads open into Monel cup of the 
valve assembly 
e 
Digital Totalizer: Fisher & Porter 
Co. (Hatboro, Pa.) has come up with a 
digital flow totalizer that continuously 
presents the output from a_ turbine 
flowmeter on a 7-digit register (5- 
digit-mechanical and 2-digit-electronic 
counter). The register shows total 
pulses, counts or cycles. Indicated 
count, multiplied by a constant, gives 
total flow in desired units. Counting 
range: 20 to 1,000 cycles/second. 
Accuracy: plus or minus one count. 
e 
Nitrogen Generator: Nitrogen with 
any hydrogen content from 0.25% 
to 25% can be safely produced with 
its new Nitroneal generator, says 
Baker & Co., Inc. (Newark, N.J.). 
The unit draws nitrogen from both 
air and ammonia, utilizes a platinum 
catalyst having indefinite life. The 
generator is portable, comes in 50- 
to 10,000-cu.ft./hour sizes. 
e 
Vibration Measurement: Optron 
Corp. (Santa Barbara, Calif.) has a 
new optical device that measures dis- 
placement and _ vibration without 
touching the moving part. How it 
works: a spot of light from a cathode- 
ray tube is projected onto the test 
part; reflection is picked up with a 
photocell for observation on conven- 
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LITHIUM METAL | 
by the GRAM 


“TON 


Is your research specialty here? 


The diverse physical properties and chemical reactions of lithium 
metal make it a uniquely valuable research tool. Consider these 
provocative uses: 


e Alkyl-and aryl-lithium compounds, which are prepared from 
lithium metal, find wide application in synthetic organic 
chemistry. Use of methyllithium in the preparation of syn- 
thetic Vitamin A is a typical example. 


e Lithium metal as a direct reducing agent now suggests an 
interesting potential. 


e The polymerization of isoprene to “‘natural” rubber thru 
the catalytic medium of lithium metal dispersions is a 
new development. 


e The military and peacetime uses of lithium metal in the 
field of heat transfer show great promise. Based on its 
low density, high heat capacity and high heat of fusion, 
lithium has no equal as a liquid metal coolant. 


e Lithium metal is the starting material for the production 
of lithium hydride and, in turn, lithium amide and 
lithium aluminum hydride. 


e Rocket and guided missile propellants utilize metallic 
“‘super-fuels.’” Many rely on complex compounds con- 
taining lithium metal or hydride. The key: lithium’s 
tremendous reactivity. 


Put lithium to work for you. Our banks of electrolytic 
cells can supply experimental grams or commercial tons 
of this admirably versatile metal. Write for details. 


... tends ahead in industrial applications for lithium 


LITHIUM CORPORATION 
OF AMERICA, INC. 


2510 RAND TOWER, MINNEAPOLIS 2, MINN. 


PROCESSORS OF LITHIUM METAL + METAL DERIVATIVES: Amide Hydride BRANCH SALES OFFICES: New York « Pittsburgh « Chicago « MINES: Keystone, 
SALTS: Bromide « Carbonate « Chloride « Hydroxide e SPECIAL COMPOUNDS: Custer, Hill City, South Dakotas Bessemer City, North Carolinas Cat Lake, 
Aluminate + Borate « Borosilicate « Cobalite « Manganite « Molybdate « Silicate Manitoba » Amos Area, Quebec « PLANTS: St. Louis Park, Minnesota « Bessemer 
Titanate « Zirconate » Zirconium Silicate City, North Carolina e RESEARCH LABORATORY: St. Louis Park, Minn, 
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Want a Di- or Polybasic Acid 
that is DIFFERENT? 





Top: 

Mol. Wt.—565 
Total Carbons —36 
Viscous Liquid 


Bottom: 


Mol, Wt.—845 
Total Carbons—54 
Viscous Liquid 


Then try EMPOL’ POLYMERIZED ACIDS! 


Relatively low in cost, these viscous liquids offer a very unusual combina- 
tion of high molecular-weight and polyfunctionality that should be of 
extreme interest to manufacturers of resins, polyesters, polymers and 
similar type materials for many fields of application. Such fields already 
include adhesives, coatings, corrosion inhibitors, de-emulsifiers, emulsify- 
ing agents, films, foams, lube additives, elastomers and surface coatings. 


In addition to commercial Empol 1022 which contains 75% dibasic and 
22% tribasic acids, Emery offers several “development” grades that are 
essentially all dibasic or tribasic. This added flexibility of composition 
offers additional opportunities for research in new fields as well as the 
fields where the commercial product is already used. Mail coupon below 
for complete literature on Emery Polymerized Acids. 


Organic Chemical 
Sales Department 


Emery Industries, Inc., Carew Tower, Cincinnati 2, Ohio 


Emery Industries, Inc., Dept. 1-3, Carew Tower, Cincinnati 2, Ohio 


Please send literature on Emery Polymerized Acids. | am especially interested in [_] dibasic, 
3) ees CMRI BAK. .. 5530055 ce So UK eS ouiews so8ees boeceedscscawesnson eee 


Company 
Address 





PRODUCTION 


tional oscilloscope or recorder. Micro- 
inch accuracy is obtainable. 
e 
Welding-Hose Reel: A new dual- 
hose reel for oxyacetylene welding is 
available from Clifford B. Hannay & 
Son, Inc. (Westerlo, N.Y ). The reel 
is designed for simultaneous handling 
of oxygen and acetylene hoses, helps 
eliminate tangled hose on floors. A 
compressed air motor provides quick, 
even rewinding. 
Sd 
Gate Valves: Crane Co.’s (Chicago) 
150-lb. cast-steel gate valves for butt- 
welding now have longer end-to-end 
dimensions to protect seating areas 
against heat distortion during welding. 
The valves come in 2- to 24-in. sizes. 


PROCESSES 


Butadiene: Esso Petroleum, Ltd., 
will use Dow Chemical’s Type B 
catalyst and process at its Fawley, 
England, butadiene plant (to be in 
operation by 1958). Both process and 
catalyst, developed by Dow and Poly- 
mer Corp. at the latter’s Sarnia, Cana- 
da, synthetic rubber plant, have been 
licensed by Esso Research and Engi- 
neering Co. 

According to Dow studies, the cal- 
cium-nickel-phosphate catalyst in- 
creases production efficiency about 
20% over those now in use. Savings 
in capital and plant equipment are 
also expected. With equipment modi- 
fications, the catalyst can be used in 
existing plants. 

= 

Plywood Finishing: A new pressure 
technique that gives a “factory finish” 
to plywood and eliminates the need 
for a sizing or primer coat before 
painting has been developed by Gener- 
al Plywood Corp. (Louisville, Ky.). 
Key to the process is rapid heating, 
cooling and hardening of the lignin 
in the wood, which binds the cellulose 
fibers for rigidity and solidness. 

Heat, generated by the friction from 
passing the board between pressure 
rollers, penetrates to a depth of about 
1%, in., melts the lignin, which fills 
the pores of the wood. Release of pres- 
sure cools the wood instantly. Proces- 
sing takes 4, second, prevents wood 
ignition. The wood may be preproces- 
sed by applying thermosetting resins 
before passing it through the rollers. 
And, it’s said that lumber as well as 
plywood can be processed. 
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Ow ..for industrial operations... 


.- Specifically created 
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re for each odor problem 
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PHILADELPHIA - CINCINNATI - CHICAGO ~ LOS ANGELES - CANADA : NAUGATUCK, 
MONTREAL - CUBA : LUIS FELIPE, HAVANA - MEXICO : COMERCIAL REKA, MEXICO CITY 


March 9, 1957 e Chemical Week 





NEED GLYCOL? 








aN 

AN 

. a 
may eee 


...actual shipping analyses show our material is 
low in iron, chlorides, acidity and water! 


At our Orange, Texas plant — one of the world’s most modern 

petrochemicals plants — we employ the most advanced processes to turn out 
ethylene, diethylene and triethylene glycol of the highest commercial 

purity. They are available in bulk from the plant in 4, 6, 8 and 

10,000-gallon tank cars or barges — and in L.C.L. shipments 


(drums or tank trucks) from Edgewater, N. J.; New York, N. Y.; Boston; 
Dept. G 2-7-4 Chicago; Los Angeles; and other key industrial points. 


Write for a typical analysis, price quotation, free sample, or technical service. 


NITROGEN 


Ethanolamines« Ethylene Oxide Ethylene Glycols « Urea e Formaldehyde U. F. Concen- 
trate—85 «Anhydrous Ammoniae Ammonia Liquors Ammonium Sulfate e Sodium Nitrate 
* Methanol « Nitrogen Tetroxide « Nitrogen Solutions e Fertilizers & Feed Supplements 





40 Rector Street, New York 6, N. Y. 
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Will chemical and petroleum refining industries be combined 
for purposes of government statistics? Yes, if a decision made last week 
is affirmed by top officials of the Bureau of the Budget. 





A technical committee, whose members represent various gov- 
ernment agencies that gather statistics, has just given its approval of a 
combined classification scheme (CW, Feb. 23, p. 22). 


A thoroughly “modern Republican” team has now been named 
by President Eisenhower to manage the big-spending Health, Education & 
Welfare Dept.—the department that’s in the vanguard of the Eisenhower 
welfare program. 





Last week, he completed the team’s roster by naming Delaware 
University President John A. Perkins, 42, as undersecretary. Secretary 
Marion B. Folsom—himself plucked from the ranks of outspoken “liberal” 
businessmen—and Perkins will be giving orders to two new assistant 
secretaries: Elliott Richardson, a Boston lawyer who clerked for Justice 
Frankfurter and Judge Learned Hand, and Edward Foss Wilson, of the 
Wilson meat packing family. 


Richardson, 36, has the key job at the moment. He'll be steering 
HEW’s record $4-billion-plus budget through Congress, heading the fight 
for a new chemical additives law, pushing more funds for water pollution 
and food and drug enforcement, and asking funds for bigger drug evalu- 
ation and medical research programs. 





Fate of the big Louisville butadiene-from-alcohol plant hangs 
in the balance as a Senate Banking Subcommittee this week considers a 
bill allowing its sale for permanent conversion to chemical manufacture. 
The plan, spawned by Union Carbide, already has cleared the House, with 
solid Administration backing. 





But it may have trouble in the Senate. Publicker Industries wants 
the plant as an outlet for its excess grain alcohol, has been telling farm- 
bloc senators its use can soak up the government’s surplus grains—but 
only if the plant is retained for butadiene production. 





Key man is Sen. Homer Capehart (R., Ind.), one of several 
farm-bloc senators exposed to Publicker’s rebuttal. Capehart, top Repub- 
lican on the banking group, says he'll query government witnesses on 
their claim that alcohol-butadiene has lost its wartime essentiality. 


Capehart is pushing a bill to build costly pilot plants for gov- 
ernment testing of ways to convert crops into industrial goods. Now, 
constituents of his who live ’cross-river from Louisville see the idle plant 
as a cheap substitute. 
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Business Indicators 


WEEKLY 


Chemical Week Output Index (1947-49100) 
Chemical Week Wholesale Price Index (1947 
Stock Price Index of 11 Chemical Companies 


(Standard & Poor’s Corp.) 


MONTHLY—Production 

(Index 1947-49—100) 
All Manufacturing and Mining 
All Chemical Products 
Industrial Chemicals 


Latest Preceding Year 
Week Week Ago 
184.0 183.0 182.5 
100) 108.7 108.6 105.6 





402.8 406.5 478.2 


Latest Preceding Year 
Month Ago 

144 143 

181 177 

200 199 














Fertilizer Distributed 


(thousand tons) 


195] 1956 - 
45 405 


Insecticides Distributed 


(thousand gallons) 


1951 1956 
0.8 375 


Source:.Austratio ond New Zeelend Bunk. 


Up in the Air ‘Down Under’ 


ERIAL farming is enjoying a lusty 
growth with our neighbors “down 
under’—especially New Zealand. Rea- 
son: the hilly, spread-out, grazing land 
lends itself perfectly to aerial distribution 
of fertilizers, insecticides and seeds. Of 


the 1.1 million tons of fertilizers New 
Zealand produced last year, 40% of it 
was distributed by airplanes, compared 
with only 5% in °51. In °56, 375,000 
gal. of insecticides were sprayed from 
planes, vs. only 838 gal. in °51. 





' PARSONS is performing 
Nuclear Engineering Projects 


FOR INDUSTRY and GOVERNMENT 


ELECTRIC 
POWER 
Nuclear reactor systems and 


support facilities for power 
generation and transmission. 


INDUSTRIAL 
PROCESS 
HEATING 

Systems for space heating; 


petroleum and chemical pro- 
cessing. 
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CONTROL 
AND SAFETY 


Hazards analysis, site selection, 
instrumentation, process and 
quality control, safety engineer- 
ing, radioactive materials hand- 


ling, and waste disposal. 


te vasa | Reece 


THE RALPH M. PARSONS COMPANY 


ate 


CTURE 


Plants for uranium ore pro- 
cessing; and for manufacture 


of nicals, fuels, plas- 





ENGINEERS * CONSTRUCTORS 
LOS ANGELES 








NEW YORK 


‘*Another product safely shipped in Inland ‘ protection-eered’* containers” 





Liki 
































MUM’ 


A great many people had a hand in this fine fabric 
“‘creation’’—including the folks at Wallerstein Co., Inc., 
New York. Wallerstein is the producer of Rapidase, an 
enzyme preparation that “‘desizes”’ fabric after it is woven. 
Once the sizing is removed and the fabric has been given 
a “‘soft touch” by Rapidase . . . it is ready to be dyed, 
bleached or finished. 

To maintain product quality and stability, Rapidase is 
shipped in Inland ‘‘protection-eered”’ containers. Inland 


*the right container, with the right lining for your product 


specialists use a lining which prevents loss of enzyme 
activity during transit and storage. Result: Wallerstein’s 
quality control of Rapidase is carried all the way to 
their customers. 

Inland ‘“‘protection-eered’’ containers have solved 
tough packaging problems for some of the country’s 
leading companies. Perhaps they can solve yours. Write 
Bob Boecher, Dept. 332A. 


INLAND STEEL CONTAINER COMPANY 
Division of Inland Steel Company * 6532 South Menard Avenue 


Chicago 38, Illinois * Plants: Chicago, Jersey City, 
New Orleans, Cleveland and Greenville, Ohio 


Full line of steel and stainless steel shipping containers, including 
galvanized and heavy duty ICC drums. 


<INLAND> 
SS, 


“it's Better to 
Ship in Steel" 
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H-BOMB BLAST: Nuclear business opportunities have too long been obscured by a 
mushroom cloud of “gee whiz.” 


CW Report 


Time to Turn 
the Atom to Profit 


by Raymond E. Vener 
Catalytic Construction Company 


























Time to Turn the Atom to Profit 


What and where are the opportunities 
companies in nuclear energy? Here's 


CW Report 


Part 1 


Incentives for 


Chemical Process 
Industries 


for chemical process 


information you need to tap 


this giant market—AEC alone spent $2 billion for products, services 
and operations last year. 


VENTUALLY atomic energy will 

be as common in chemical pruc- 

essing as Catalysis is right now. In 

due time, atomic energy will serve 

industry as an important power and 

heat source—as well as a unique re- 
search and processing tool. 

While this evolution is taking place, 
many chemical process firms are capi- 
talizing on the rich and growing market 
for chemicals, materials and services 
in atomic energy development. A 
number of companies are drawing 
handsome profits from the multibillion- 
dollar atomics business and are seek- 
ing to further increase their participa- 
tion. 

Other companies, however, are hav- 
ing difficulty in finding a profitable 
place for themselves. Management of 
these firms, in most cases, is waiting 
to be shown that atomics offer op- 


portunities on which their firms can 
capitalize. 

Both groups should find this report 
useful in that it: 

e Demonstrates the technological 
opportunities for the chemical industry 
in nuclear energy. 

e Points up the technological sim- 
ilarity of nuclear and chemical proc- 
esses. 

e Sums up the current status of 
rapidly changing nuclear technology. 

e Suggests additional areas of 
participation for chemical companies 
already well entrenched in atomics. 

e Highlights the economic incen- 
tives offered by many areas of atomics 
development. 

The key to progress for the chemical 
industry, however, lies in this realiza- 
tion: atomic energy operations do not 
represent a separate and distinct in- 


dustry in themselves. Much of the 
every-day business of so-called “nu- 
clear engineers” and “atomic scien- 
tists” lies well within the familiar 
provinces of chemistry and physics. 
These sciences plus many different 
engineering specialties—e.g., chemical, 
metallurgical, petrochemical, electrical, 
civil and mechanical—contribute the 
bulk of nuclear technology. Nuclear 
energy processes, in fact, draw especi- 
ally heavily on the same unit opera- 
tions used in chemical process in- 
dustries. 

A second vital point for process 
industry management to recognize: the 
bulk of all atomic activities in the U.S. 
today is financed by government 
funds, despite steadily increasing 
private industry investments. 

In fiscal 1956 alone, AEC spent 
$302 million for atomic plant and 


< EBWR ARGONNE: FIRST U.S. TEST NUCLEAR POWER PLANT, IT WENT CRITICAL 3 MONTHS AGO. 
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AEC: BIG ATOMIC SPENDER 


Over the past six years’... 


@ AEC investment in plant and equipment 
has more than tripled 
Billion dollars 


8s — 


1950 1956 


@ AEC operating costs have quadrupled 
Billion dollars 
2a 


.o= 
o- 
0.5— 
= 


1950 1956 


Source: U.S. Atomi¢ Energy Comm. 


1956 financial report. *Up to June 30. 


In 1940, scientific advisors to the President recom- 
mended an outlay of $140,000 to investigate atomic 
energy. By 1956, the government’s equity in the atomic 
energy program had grown to $8.3 billion. AEC’s invest- 
ment in plant and equipment at eight feed materials plants 
last year was $220.8 million; for enriched uranium at three 
plants, $2.3 billion; for plutonium and other reactor prod- 
ucts at two locations, $1.5 billion; for heavy-water pro- 
duction at two sites, $264 million. Today, the government's 
fixed plant investment in the atomic energy field is bigger 
than that of any single corporation in any industry. 





equipment, $1.6 billion for operations. 
In six years, AEC’s total investment in 
plant and equipment has more than 
tripled ($2.1 billion in 1950, compared 
with $6.7 billion in 1956). In the same 
period, AEC spending for operations 
quadrupled (from $0.4 billion to $1.6 
billion). Chart on p. 48 (AEC, Big 
Spender in Atomic Business) shows 
this growth. 

AEC funds are currently being 
channeled in two directions: (1) spend- 
ing for military atomic energy develop- 
ment; (2) spending for peacetime uses 
of the atom. 

At this stage, however, it is un- 
realistic to discuss military aspects of 
atomics separately from peacetime 
aspects. Reason: current production 
from the uranium mines, mills, 
refineries, isotope-separation plants 
and other production facilities is still 
almost entirely linked to military 
requirements. 

This does not mean to suggest, how- 
ever, that chemical process industry 
management must confine its opportun- 
ity-seeking to peacetime applications 
exclusively. Both the military and 
peacetime programs offer many diverse 
and sound business opportunities to 
those firms that are now willing to take 
either direct or indirect part in either. 

Recently, government officials sug- 
gested that chemical firms have not 
been participating as they might in 
developing atomic energy to its fullest 
potential. These statements seem hard 
to justify. Today, many of AEC’s 
operating contractors are chemical 
process firms. Many more chemical 
concerns are in the atomics business 
in other ways. Still others are gearing 
for more active roles. 

The chemical process industries are 
important cogs in the atomics wheel 
right now. In the future, they should 
become even more important. 

As a result of the Atomic Energy 
Act of 1954, AEC is charged with 
shifting atomics from a government 
monopoly to a business with ever- 
increasing private industry participa- 
tion. 

In carrying out this mission, AEC 
must keep many complex factors in 
balance—political, legal, security, eco- 
nomic and technical. 

There is no sure-fire way to insure 
private industry participation in atom- 
ics or, for that matter, in any field. 
Basically, the two most important 
reasons why chemical process con- 
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cerns enter (or expand participation 
in) any field are these: (1) to im- 
prove profits, (2) to better their com- 
petitive positions. 

How do atomics stack up on both 
scores? 

Some companies are tapping the 
huge market for chemicals that atom- 
ics represent. Nuclear processes re- 
quire tremendous quantities of ordi- 
nary chemicals—acids, bases, solvents, 
resins, gases, plastics, reductants, cat- 
alysts, lithium and sodium, to mention 
some. Many parts of this report 
show how and where such chemicals 
are being used. 

Special chemical materials—such as 
uranium, zirconium and beryllium— 
also figure prominently in the atomics 
market breakdown. Thorium is mov- 
ing up as an important market factor. 
In today’s atomics picture, all raw 
materials plants or mills (with one 
exception) are privately owned and 
operate on a_ negotiated price-for- 
product basis. 

A new feed materials plant al- 
ready contracted for will be privately 
owned and operated by General 
Chemical Division of Allied Chemical 
& Dye Corp. It will sell uranium 
hexafluoride feed material to AEC 
on a fixed-price basis. 

New zirconium facilities will be 
privately owned, will operate on a 
negotiated price-for-product basis. The 
market for special chemical materials 
is obviously growing, and private 
investment by chemical process firms 
is filling the need. 

Many firms offering finished manu- 
factured goods, others offering serv- 
ices, have actually moved into “big 
time”’ profits or added entire divisions 
by participating in atomics. Research 
laboratories, engineering-construction 
firms, instrument and equipment 
manufacturers, and even chemical 
producers, are among these. 

Many firms are attempting to 
establish sound patent positions in 
atomics. The broad base of free 
government technical data can serve 
as a springboard for discovering new 
patentable products and processes. As 
greater and greater process efficien- 
cies are sought, brand-new process- 
ing techniques, materials, equipment 
and instrumentation will be needed. 
Companies that can offer these with 
patent protection to back them up are 
in a prime competitive position. 

Big chemical process firms that 
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AEC SPENDING: THE BREAKDOWN 


$6.7 billion for plant and equipment, June 30, 1956 


Production facilities 


Gaseous diffusion 
plants 
$2,315 million 


Raw materials 
$8.8 million 


$5,439 million 


81.0% 


Production reactors 
and separation 
areas 

$1,573 million 


Other 
production 
facilities 
$765 million 


Weapons 
$511.6 million 


Feed materials 





$264.4 million 





Research facilities 
$771.2 million 11.5% 


Laboratories 

$481 million ms 
Reactors 

$130.9 million aa, 
Other 

$105.9 million uae 


Accelerators 
$53.4 million 


$1.6 Billion* for Operations 


Weapons 
development 
and fabrication 
$281 million 


Cancer, medicine 
and biology research 
$30 million 


Raatirotnstageine! 


Chemistry, metallurgy 


Communities 
$302.6 million 


Other 
$200.9 million 


yy 


Production of special 
nuclear materials 
$729 million 


Source 
materials 
$281 million 


Reactor 
development 
$177 million 


Net administrative, 
community 
and all other 








and physics research 
$51 million 


$59 million 


Source: U.S. Atomic Energy Comm. 


1956 financial report. 


*Includes depreciation. 
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Meet the Author 


RAYMOND E. VENER (Ph. D., ’48, University of Pennsyl- 
vania) is an atomic-energy pioneer. Chemical education is his 
runner-up interest. This Chemical Week Report, “Time to Turn 
the Atom to Profit,” is a significant contribution to both fields. 


For the past 15 years, Vener has worked in atomic energy 
development—on processes, operations, research and engineering 
design. Since ’51, he has been associated with Catalytic Construc- 
tion Co. (Philadelphia) as a process engineer. In his supervisory 
engineering capacity there, he is process consultant, research, 
development, design and sales engineer. 


Between 42 and ’45, Vener was a senior research scientist on 
the Manhattan Project at Columbia University. As a member of 
Prof. Harold Urey’s scientific staff he helped develop the A-bomb. 


In this report, Vener relates current atomic developments to 
chemical process industry. Besides pinpointing the business incen- 
tives in atomics, he dispels the mystery around nuclear technology, 
reveals its present, ties it into chemical unit operations. 


In addition to his work in atomics, Vener has taught both 
graduate and undergraduate chemical engineering over the past 
10 years. 





signed up as AEC operating con- 
tractors have been on the ground 
floor of experience. All serve on 
a cost-plus basis. 

While the profits from these im- 
portant contractor jobs may be nom- 
inal, such companies gain other 
advantages. Company personnel are 
trained in new skills, pick up new 
process techniques that they may later 
apply to other products or markets. 
This type of incentive in atomics 
cannot be overstressed. 

In fact, one of the most important 
ways that AEC benefits private in- 
dustry is by training personnel in 
various aspects of atomics. 

Technologists (even high-echelon 
management) trained at AEC facil- 
ities often find their way into the 
ranks of industry. So when chem- 
ical firms undertake contract work 
for AEC, lend employees to nuclear 
programs or send them to various 
schools and courses in atomics, they 
are investing in their technological 
futures. 

Some chemical firms going into 
atomics could gain financial assistance 
from the government. Examples: as 
accelerated tax amortization; liberal- 
ized depreciation allowances; research 
and development expense writeoffs. 

The Brakes: Here are some im- 
portant factors now limiting the rate 
and extent of private industry partic- 
ipation in atomics: 

Many companies do not regard the 
present incentives as good enough. 
They’re looking for higher, immediate 
financial return on capital invest- 
ment than can be obtained in atomics, 
they say. 

Lack of data on radiation hazards 
makes insurance liabilities difficult to 
define. As more data is gathered on 
the subject of hazards, private industry 
should find this situation resolving 
itself. 

Still others claim that a great deal 
remains to be done to facilitate the 
access by private industry to informa- 
tion and data already in AEC files. 
The entire situation actually needs 
realistic review in order that easy 
classification, organization and dis- 
semination of data may be provided. 
Current atomic developments in and 
out of AEC should be reported on 
a more systematic basis in appropriate 
technical journals. 

Some industry spokesmen have 
taken issue with the patent situation 
that now exists in the atomics business. 
They claim they’re giving up know- 
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Which Job for You? 


Chemical firms participate in nuclear programs in these ways: 


1. Supply ordinary chemical materials 


Sell acids, bases, solvents, resins, gases, plastics, reductants, catalysts, lithium 


and sodium, etc.—to AEC, to its operatinz contractors, or to other firms engaged in 
atomics. 


2. Supply special materials and equipment 


Sell zirconium, titanium, beryllium, thorium, 
graphite, special alloys, instruments and chemical 
processing equipment, etc.—to AEC, to its operating 
contractors, or to other firms engaged in atomics. 


| 3. Operating contractor for AEC facilities 


a Staff, operate, m-intain and procure materiel for government-owned produc- 
h _—tion and research installations. 
? 


4. Supply chemical processing services 


Develop processes, design and procure equip- 
ment, construct plants to produce materials directly 
or indirectly related to atomic energy—for AEC, 
its operating contractors, or for private firms engaged 
in atomics. 


5. Engage in research and development 


Undertake fundamental and applied research and develorment projects (either 
privately or government financed) in their own industrial laboratories, or at research 
and academic institute and government facilities. 


6. Undertake studies and surveys 
Carry out technical and economic studies and 

surveys—for AEC, its operating contractors, or 

firms engaged in private atomic development. 


Five Levels of Participation 


1. 


Token 


Appoint one or two company men to attend meetings and courses, follow the literature, keep top manage- 
ment informed of atomic energy developments. 


. Exploratory 


Undertake feasibility studies or limited experimental work relating to atomics. 


. Small project 


Undertake research and development work on processes, or limited manufacture of products directly or 
indirectly related to atomics. 


. Large scale 


Act as operating contractor for AEC or supply chemical materials, equipment, services. 


. Fully diversified 


Set up a nuclear energy division with facilities, manpower and activities geared to capitalize fully on atomics 
by supplying services, products and engaging in numerous aspects of atomic operations. 


March 9, 1957 e Chemical Week 51 





CW Report 


how and royalties by being forced 
to adhere to overrestrictive govern- 
ment patent policies. At the moment, 
this is a particularly sore point with 
industry. Actually, progress has been 
made in this area in the last two years. 

The lack of comprehensive technical 
and economic data on atomics has 
shied some firms off. Many claim 
they cannot accept without question 
evaluations made by others without 
having the chance to study basic 
information on their own, arrive at 
independent conclusions. 

Often, company management takes 
the same cautious approach to surveys 
offered by independent service groups. 
Such surveys, they say, are too broad 
or are based on questionable premises. 

Besides these, there are some addi- 
tional factors limiting the current rate 
of atomic energy development: 

In AEC’s going program of re- 
search and development of both mili- 
tary and peacetime atomics, some in- 
dustry spokesmen have noted over- 
lapping effort in both government and 
private facilities. In order to get 
maximum results from money ex- 
pended—especially where public 
funds or facilities are concerned—this 
Overlapping must be minimized. 

Government-sponsored “crash”-type 
programs (which breed a high ratio 
of applied research knowledge and not 
enough fundamental) are still in evi- 
dence. Many of these were justified 
during the wer and immediately there- 
after. In the future, effective long- 
range planning should minimize this 
accent on expediency. 

Industry is taking issue with some 
government policies relating to: (1) 
various industrial research and devel- 
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opment programs—reactors, for ex- 
ample; (2) feed materials, a program 
that private industry is particularly 
interested in taking over. Industry 
wants “full partner” status with AEC 
in directing the rate of atomics devel- 
opment and its transition to a fully 
competitive business. 

Right now, there appears to be 
some lack of aggressiveness and in- 
itiative on the part of many organ- 
izations that seem superbly equipped 
to apply their know-how to specific 
nuclear projects. Management of these 
firms should remember that it is un- 
necessary to await formal invitation 
from AEC to start the ball rolling 
toward participation. AEC has re- 
peatedly re-emphasized its aim— 
greater industry participation and in- 
itiative. 

Ahead: Developments over 15 years 
clearly prove that nuclear energy 
represents a fertile area for commercial 
and technological gain. As more data 
is added to the fund of atomic knowl- 
edge, more realistic evaluations of 
incentives will be available to industry. 

Meanwhile, periodic analyses of a 
firm’s part in atomic energy should 
be made. Management should provide 
a flexible framework for expanding 
into new areas, keep themselves well 
advised of new product or market 
opportunities. Access permits, infor- 
mation meetings and study contracts 
with AEC offer good entrees into 
atomics. By undertaking some con- 
crete application studies, firms will 
probably find their incentives and 
goals crystallizing. 

Something should be said here about 
“false incentives” that lure firms into 
atomics. Some company managers be- 
lieve that by going into the atomics 
business they will immediately en- 
hance their company’s reputation. 
Stock prices have been known to 
climb as a result of mere announce- 
ment in the press that XYZ Chemical 
Co. is “in atomics.” In many instances, 
the services or products that such 
firms offer have remote bearing to 
nuclear energy developments. Un- 
fortunately, the “glamor” of atomics 
must still be reckoned with in com- 
pany thinking. Needless to say, firms 
that enter atomics for this reason 
alone are following shortsighted poli- 
cies. 

Be that as it may, chemical process 
industries should be gearing up now 
for the day when the government 


transfers its atomic facilities to in- 
dustry—just as it did its synthetic 
rubber facilities. 

Even now, fewer AEC-owned plants 
would be justified if companies rec- 
ognized sound incentives and began 
capitalizing on them. 


Chemicals Market 


Every chemical process has its own 
materials specifications that vary with 
operational requirements. This is 
equally true for nuclear processes. 

Uranium is the most important 
material in atomics. It is discussed in 
full detail in the second part of this 
report (see p. 71). 

Because of the special character- 
istics of nuclear fission reactions and 
radiations, many other materials are 
called for. Corrosion, thermal con- 
ductivity, raidation and thermal stabil- 
ity, purity, mechanical strength and 
heat transfer properties are often just 
as important as chemical properties. 

If past trends are a guide, future 
developments in nuclear reactors, 
processing and equipment will provide 
incentives for cheaper coolants, mod- 
erators, structural materials, cladding 
materials, etc.; new solvents, ion-ex- 
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change resins and other chemicals 
suitable for processing radioactive 
materials; improved shielding devices, 
fuels and other materials stable under 
relatively high temperatures and severe 
corrosive conditions. 

The materials chosen for discussion 
here are representative. Some of the 
specific materials discussed are quite 
new to the chemical industry; the 
bulk of them are familiar. Here are 
some ordinary chemicals in use: acids, 
such as nitric, hydrochloric, hydro- 
fluoric and sulfuric; alkali metals; 
alkaline earths, such as magnesium 
and calcium; hydrogen, nitrogen, 
helium, fluorine, oxygen and other 
gases; caustic soda; metals. such as 
bismuth for liquid-metal reactors; and 
fused salts for coolants and reproc- 
essing media. 

Solvents: Because solvent extraction 
plays a major role in nuclear process- 
ing, a sizable market has developed 
for many organic solvents. 

Organic materials that have been 
used primarily in feed materials re- 
fining are diethyl ether and tributyl 
phosphate. In various aspects of the 
processes for separation of fissionable 
and fertile materials, solvents used 
include methylisobutyl ketone (hex- 


March 9, 1957 e Chemical Week 


one), tributyl phosphate (TBP), 
dibutyl ethers of ethylene and tetra- 
ethylene glycols, triglycol dichloride, 
thenoyl trifluoroacetone, diisopropyl 
carbinol, ethylene glycol monobutyl 
ether and diisopropyl ether. Diluents 
such as kerosene, heptane, and aro- 
matic hydrocarbons may be used in 
some applications. 

Use of alkyl phosphates, such as 
dioctyl phosphoric acid and alkyl- 
amines, is currently under study at 
many uranium ore processing mills 
in the U.S. and Canada. 

In the uranium fuel cycle, solvent 
extraction plays a key role. Its im- 
portance will undoubtedly increase 
with the development of new organic 
materials and improved liquid-liquid 
contactor designs. 

Ion-Exchange Chemicals: [on-ex- 
change chemicals are already in great 
demand in atomics. Future utilization 
will depend on: (1) further improve- 
ments being made in the physical and 
chemical characteristics of anion and 
cation exchangers (specifically de- 
signed for application in uranium re- 
fining and irradiated fuel reprocess- 
ing), (2) development of new 
engineering techniques (e.g., continu- 
ous moving-bed designs). 


TANTALUM (right) In glowing atoms, growing markets. 


Because of the instability of organic 
resins to radiation, there has been 
renewed interest recently in inorganic 
exchange materials. Permeable mem- 
branes and other special schemes for 
removal or separation of ions, used 
separately or in conjunction with sol- 
vent extraction, could result in sub- 
stantial markets for chemicals, equip- 
ment and services. 

Ion-exchange designs now in use 
could well be supplanted by new sol- 
vent-extraction schemes. Successful 
efforts to produce more efficient or 
even brand-new ion-exchange agents 
could greatly better the method’s com- 
petitive position. Uranium ore con- 
centration processes now employ fixed- 
bed ion exchange, resin-in-pulp ion 
exchange for unclarified liquors. 

Ion exchange is one of severals sepa- 
ration techniques used in nuclear proc- 
essing. Interest is currently being 
shown in moving-bed schemes. 

Ceramics: Ceramics for disposal 
of radioactive wastes will be discussed 
later on in this report. 

Other possible nuclear applications 
of ceramics include fuel elements, 
moderators, shielding, control devices, 
structural materials and insulators. 

Zirconium: Zirconium metal and 
its alloys are important as construc- 
tional and fuel-cladding materials in 
reactors. Refining zirconium minerals, 
the removal of hafnium and conver- 
sion into metal involve operations 
similar to many encountered in pro- 
ducing uranium and titanium metals. 
Extraction, refining and reduction 
techniques developed for all of these 
metals should be interchangeable to 
a great extent. 

Last year, AEC awarded five-year 
contracts to Carborundum Metals Co., 
National Distillers Corp. and National 
Research Corp. to produce reactor- 
grade zirconium. Carborundum Metals 
was the only previous supplier, with 
a 200,000-lbs./year plant at Akron, 
N.Y. AEC’s new purchase program 
is designed to increase production of 
zirconium from 200,000 Ibs./year to 
2.83 million lbs./ year—a $14-million/ 
year program. Interesting to note: all 
three companies will offer zirconium 
at different prices, based on the proc- 
ess used. 

Carborundum Metals is building its 
new 500,000-lbs./ year plant at Park- 
ersburg, W. Va., has announced a 
price of $7.72/lb. In addition, the com- 
pany’s Akron plant, using a Kroll- 
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type process, will increase capacity 
from 200,000 lIbs./year to 325,000 
Ibs. 

National Research has contracted 
to supply 700,000 Ibs./ year for $6.50/ 
Ib. from a new plant near Pensacola, 
Fla. It will employ a newly developed 
ammonia and nitric acid purification 
process. 

The largest contract, awarded to 
National Distillers, is for 1 million 
Ibs/year of zirconium sponge at 
$4.53/lb. (current price is $12.25). 
National Distillers is building its plant 
at Ashtabula, O. Capacity: 1.5 mil- 
lion Ibs./year. Process: sodium re- 
duction. The firm plans to make 0.5 
million Ibs./year available for use by 
industry. 

In addition, the Bureau of Mines 
pilot plant at Albany, Ore., has been 
reactivated by the Wah Chang Corp. 
(New York). It is scheduled to pro- 
duce approximately 300,000 Ibs./ year. 
To tide AEC over until the new plants 
are onstream late in 1957, several 
hundred thousand additional pounds 
of zirconium will be purchased from 
Japan. 

AEC will consider possible price 
revisions (within established ceilings) 
in the contracts at the end of each 
production year. Each contract takes 
into account all the by-product haf- 
nium from the ores processed. The 
new plants will be financed entirely 
by the companies themselves. 

Because nuclear energy and chemi- 
cal process technologies are to a great 
extent interchangeable, the products 
and techniques that develop from 
nuclear energy activities should be of 
interest to other markets as well. 

Beryllium: Beryllium metal and its 
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carbide and oxide interest reactor 
designers as moderators and reflectors. 
Purity improvements and powder 
metallurgy techniques have increased 
its mechanical and corrosion-resistant 
properties. 

AEC recently awarded contracts 
for a new five-year, 1-million-lb. beryl- 
lium purchase program to Brush 
Beryllium Co. and to Beryllium Corp. 
All of the commission’s beryllium re- 
quirements had been provided by 
the government-owned, Brush-operated 
plant at Luckey, O. For the expanded 
program, Brush is adding new facili- 
ties at Elmore, O., and Beryllium 
Corp. is building at Reading, Pa. 

Heavy Water: Heavy water can act 
as an effective moderator and reflector. 
Three production methods currently 
being used or under study: electrolysis, 
distillation and chemical exchange. 
The dual temperature chemical ex- 
change method, used in the US., 
takes advantage of the equilibrium 
constant at two temperatures to mini- 
mize volume of hydrogen or other 
deuterium carrier gas. 

In fiscal 1956, AEC sold $5 million 
worth of heavy water at $28/Ib., 
chiefly to Britain, Canada, India and 
France. This does not include con- 
sumption at AEC sites such as Savan- 
nah River. While the market for heavy 
water could increase substantially if 
future reactor requirements increase, 
it has been reported that AEC cur- 
rently has production capacity in ex- 
cess of current needs. 

Thorium: Although it is relatively 
insignificant in the over-all nuclear 
energy picture today, thorium appears 
destined to become an ‘important 
source of fissionable material; it’s con- 
verted from Th-232 into U-233 in 
breeder reactors. The processing of 
thorium should be quite similar to 
that of U-238. This involves: chem- 
ical concentration of ores, refining, 
production of metal, oxide, sulfate or 
other compounds for conversion to 
U-233 in a breeder; separation of 
U-233 from fission products and un- 
reacted thorium in a_ reprocessing 
scheme similar to that for uranium; 
disposal of waste fission products; and 
fabrication of U-233 into fuel elements 
similar to those of U-235 and Pu-239. 

The over-all fuel cycle is similar 
to that of normal uranium and much 
of the chemistry is comparable. Thori- 
um lends itself to multiphase opera- 
tions, such as: liquid-liquid contacting 


for refining and reprocessing by sol- 
vent extraction; solids-gas contacting 
for conversion into metal halide; 
liquid-gas contacting for reduction to 
metal by Kroll-type reactions. 

Proper appreciation by chemical 
process industries of the fundamental 
similarity of many of the reactions 
and multiphase phenomena of thori- 
um, uranium, plutonium, zirconium, 
titanium, columbium and other metals 
should facilitate interchange of ideas, 
data and techniques. 

A truly continuous reduction proc- 
ess for titanium metal production 
should prove valuable in helping to 
evolve more efficient schemes for 
similar metals. 


The Peacetime Atom? 


Today, nonmilitary uses of nuclear 
energy are far more interesting for 
their potential than as a source of 
immediate financial gain. Unfortu- 
nately, there is lack of data in this 
particular area of atomics. Most extrap- 
olations are based on meager research 
data. Yet chemical process industry 
management finds enthusiasts on the 
one hand and skeptics on the other. 
Here’s a sober look at how peacetime 
uses are shaping up. 

Reactors: There is political pressure 
in the U.S. today to speed up atomic 
power construction to counter cries 
that we are losing atomic leadership to 
other countries. AEC recently an- 
nounced plans to further invite indus- 
try to build new power reactors (com- 
pletion date: 1962). AEC offered to 
declassify still further pertinent data 
on nuclear fuels; to bear a greater 
proportion of research and develop- 
ment costs; to clarify charges for 
leasing and reprocessing fuels; to 
progress toward real partnership of 
government and industry. If industry 
does not take the initiative, AEC will 
build its own reactors. 

The technical feasibility of nuclear 
power has been demonstrated both in 
the U.S. and abroad. Economic feasi- 
bility has not been established. 

Unfortunately, there has been far 
too much emphasis placed on the 
somewhat premature projections of 
nuclear power costs. It would seem 
desirable to have a moratorium on 
further predictions of nuclear power 
costs until sufficient data is available 
to permit valid estimating. Substantia- 
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REACTOR RUNDOWN 


Rapidly evolving reactor technology means a big, diverse, unpredictable 
market for chemicals, materials and services. 


REACTOR TYPES 


: Pressurized water; boiling water; homogeneous; 
swimming pool; heavy water; graphite; sodium 
graphite; liquid metal-cooled; liquid fuel; fast 
liga organic moderated; gas-cooled closed- 
cycle, 


FUELS 


Uranium, ranging from natural isotope ratio to 
over 90% enrichment in U-235; U,0,; natural 
uranium plus plutonium; enriched solutions of 
uranium in molten metal solutions; enriched solu- 
tions of UO.SO, and UO, (Noz). in water. 


MODERATORS 


Water; heavy water; graphite, beryllium; hydro- 
carbons. 


COOLANTS 

Water; circulating fuel; heavy water; air; so- 
dium; mercury; uranium-bismuth solution; sodium 
potassium solutions; carbon dioxide; hydrocarbons 
and nitrogen. . 


REACTOR FUNCTIONS 
Research; test; submarine; power; large ship; 
remote power; experimental; power prototype; re- 


search and treatment; isotope production; plutonium 
production; aircraft; food irradiation. 


BLANKETS 
Natural prantem ; thorium; depleted uranium. 


REACTOR PRESSURES 
Ranging from atmospheric to 2,000 psig. 


POWER REACTOR STEAM CONDITIONS 
Range from a few hundred to over 1,000 psig. 


SHIELDINGS 


Concrete; iron; water; lead; polyethylene; 
granite. 


CONTROLS 


Rods; sheets and plates containing cadmium, 
hafnium and boron; varying moderators; fuel con- 
centrations; movable blanket; uranium concentra- 
tion and temperature coefficient; movable reflector; 
temperature coefficient. 


REFLECTORS 


Graphite; heavy water and graphite; natural 
uranium and steel; natural uranium and graphite; 
thorium alloy and graphite; water; beryllium oxide 
and water; beryllium oxide and graphite; beryllium 























































































































tion for almost any opinion on the 
economic potential of nuclear power 
is possible by making certain basic 
assumptions. 

In the U.S., the power reactor pro- 
gram is advancing at a fast pace. The 
pattern ranges from-reactors financed 
entirely by AEC, through those fi- 
nanced jointly by AEC and private 
industry, to those supported entirely 
by industry. The primary purpose of 
the intense reactor program under 
way, aside from demonstrating the 
technical feasibility of some reactor 
types, is to obtain enough concrete 
information on construction and oper- 
ation to permit realistic investment 
and operating cost estimates. 

The only commercial-scale civilian 
power reactor that will be in opera- 
tion in this country is the pressurized 
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water reactor (PWR) scheduled to go 
critical later this year. This reactor 
(at Shippingport, Pa.) is designed to 
furnish engineering data. It is not 
intended to provide economical power. 

One estimate figures that the first 
core of: this reactor will turn out 
power at a cost of 52 mills/kwh. 
This high figure has caused some 
anxiety in those circles that have been 
insisting that the U.S. engage in all-out 
race for economic nuclear power with 
Russia and Britain. 

The Calder Hall reactor, the first 
British nuclear power unit to go 
critical, is reported to produce power 
at a net cost of 7 mills/kwh. This 
reactor is designed for maximum pro- 
duction of plutonium, whereas Ship- 
pingport is not. The cost of power 
from Calder Hall would then be 


oxide; heavy water. 


directly related to the price arbitrarily 
established for plutonium. 

Nuclear reactors, in little more than 
10 years, have demonstrated their 
value as research tools. Prior to 1953, 
all reactors in the U.S. were owned 
by the government and operated ~at 
government sites. Since then, a grow- 
ing number of private research insti- 
tutions, universities and industrial 
firms are plannng, building or oper- 
ating various types of reactors. 

Research reactors are used mainly 
for: 

e Radiation sources—for studies 
of reactor physics, radiation damage, 
properties of radiation, shielding, crit- 
icality, control. Such operation pro- 
vides valuable training opportunities. 

e Physics research — fundamental 
experimentation, studies of fission, 
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neutron cross-section measurements. 

e Biomedical and _ industrial re- 
search—biological and industrial radia- 
tion studies, preparation of radioactive 
isotopes, neutron flux and radioiso- 
topes used for tracers. 

To date, nuclear propulsion devel- 
opments have been dictated largely 
by military interests in naval and air- 
craft uses. These are generally con- 
sidered technically feasible. Future 
developments in propulsion applica- 
tions will depend on: (1) the impor- 
tance the government attaches to 
nuclear-powered submarines, surface 
naval vessels, aircraft, tankers and 
merchant ships; (2) the economic ad- 
vantages gained by using nuclear- 
powered commercial merchant and 
tanker ships; (3) political factors. 

Details on the status of navy, air- 
craft, merchant ship and locomotive 
propulsion reactors, various power 
and research reactor programs, experi- 
mental plants, merchant ship reactor, 
and foreign power and research reac- 
tor sales, are compiled and discussed 
periodically by AEC and the Atomic 
Industrial Forum Inc. (New York)—a 
nonprofit service group in atomics. 

Radioisotopes: Radioisotopes in re- 
search, development and plant oper- 
ations will surely continue to grow 
in importance as tools for the process 
industries. Most of these applications 
take advantage of similar chemical 
characteristics of radioactive and 
stable isotopes of elements. It is diffi- 
cult to see how a realistic estimate 
can be made of the value of such 
tracers to industry any more than can 
be done with other tools or techniques, 
such as X-ray diffraction, electron 


microscopy or spectrometric meas- 
urements. 
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Radioactive sources are becoming 
more widely used for radiographic 
inspection to augment conventional 
X-ray methods. Inspection of welds 
and checking for defects are important 
commercial uses. 

Other industrial applications are in 
process gauging and control, including 
measurements of height, liquid level, 
density, interface location, slurry and 
solution concentration, and in mix- 
ing. Radioisotopes are being used by 
chemical, metallurgical, pharmaceuti- 
cal, glass, food and petroleum indus- 
tries. 

It is easy to understand the wide- 
spread interest in radioisotopes in the 
rubber, paper, plastic, metal, textile 
and abrasive industries. Contacting 
radiation methods are used there for 
measuring and controlling product 
thickness. 

Tracers are being used effectively 
to determine catalyst mixing charac- 
teristics and catalyst deactivation in 
commercial petroleum-cracking units. 
Applications have also been reported 
where tracers determine piston-ring 
wear, pipeline oil flow, machine-tool 
wear, distribution of minor elements 
in steel, cast iron and glass. 

The total number of industrial 
users of radioactive isotopes in the 
U.S. now numbers over 1,100. Many 
major radiation research and applica- 
tion laboratories are already built. 
Last month, Union Carbide and Car- 
bon Corp. (New York) announced a 
new one costing $6-8 million to be 
located in Tuxedo Park, N.Y. 

Agriculture: Tracers are becoming 
widely used in many phases of agri- 
cultural research: cell physiology, 
photosynthesis, plant growth, enzyme 
functions, animal nutrition and metab- 
olism, entomology, insecticides, pesti- 
cides and fertilizers. 

Atomic energy radiation sources 
have greatly extended previous work 
on plant mutations carried out with 
X rays. Studies are under way to 
clarify radiation genetics and to de- 
velop mutated materials in shorter 
time. These will be used in plant 
breeding, horticulture, pathology and 
entomology. 

It is still too early to define the 
limits and potential of radiation and 
radioisotopes in agriculture. It is im- 
possible to assess the economic sig- 
nificance of any of the programs. On 
the positive side, it can be said that 


radiation and radioisotopes will, in 
time, be of increasing value to agri- 
culture. 

Food: Preservation of foods by 
radiation is in the research stage. 
Studies are under way now in many 
industrial, government, research insti- 
tute and university laboratories. It 
appears likely that radiation will aug- 
ment, rather than displace, current 
food preservation methods in the near 
future. The U.S. Army recently an- 
nounced its intention to erect a food 
irradiation center in Lathrop, Calif. 

Suggested radiation applications: 
destroying insects and disease-bearing 
parasites; inhibiting sprouting of 
tubers; prolonging refrigerated shelf- 
life of foods, such as meats, fruits 
and vegetables; treating certain foods 
to permit storage without refrigera- 
tion. The long-range impact on food 
processors, distributors, retailers and 
consumers could actually be as sig- 
nificant as that made by frozen foods. 
Processing costs and other economic 
factors cannot be estimated until more 
extensive experimental work has been 
completed. 

The major limitations will ultimately 
be consumer acceptability, technical 
qualities, and economic factors. 

Process Heat: Although many esti- 
mates and studies of nuclear process 
and space heating have been under- 
taken, no realistic economic evalua- 
tions are possible because reliable 
large-scale reactor data and unsub- 
sidized fuel costs are lacking. Interest- 
ing to note: radiant energy is being 
widely studied to replace or augment 
thermal energy in many areas—for 
sterilization and chemical reactions, 
for example. Nuclear heat utilization 
is in an embryonic stage. Predictions 
may now sound exaggerated, but 
perhaps in one or two decades they 
will turn out to be ultraconservative. 

Nuclear heat applications suggested 
or under study now include produc- 
tion of hydrocyanic acid from methane 
and ammonia; nitrogen fixation; acet- 
ylene production; copper and iron 
smelting; coal gasification to produce 
hydrogen for ammonia synthesis; even 
saline water conversion. 

Initial commercial usage of process 
heat will probably involve multipur- 
pose reactors (those used for process 
heat as well as for power, sterilization, 
chemical reactions or research). 

The unique characteristics of nu- 
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clear heat are: (1) higher tempera- 
tures, (2) no oxygen requirements, 
(3) no usual combustion products. 

Chemical Reactions: Chemical reac- 
tions induced by radiation are more 
research ideas than anything else right 
now. In particular, attention has been 
directed to polymerization reactions. 
Research on phenol, hydrogen perox- 
ide, aniline and hydrazine production 
has also been reported. 

In general, there is increasing in- 
terest in radiation to initiate reactions 
at low temperature, to promote reac- 
tions a low pressures, and to induce 
reactions in solid state. 


A Key Problem—Radiation 

“Health physics” is an integral part 
of atomic operations or experimental 
studies. There are no technical restric- 
tions on the control of radiation 
health hazards. The limiting factors, 
once again, are economic. 

Economics, in this case, are tied in 
with provisions for shielding, han- 
dling of radioactive materials and iso- 
topes, disposal of wastes, medical 
therapy and maintenance. All phases 
of atomics require thorough and con- 
stant evaluation to pinpoint the radia- 
tion exposure problem and clarify the 
economics of the health-safety precau- 
tions for normal operations. Our 
present knowledge of radiation ex- 
posure effects is admittedly inadequate. 

Because of this lack of data and 
long-term experience there is a great 
deal of confusion on the all-important 
aspect of insurance. 

Radiation from external sources 
may be reduced by shielding, limiting 
exposure time and employing remote- 
control devices. Internal exposure may 
come from inhalation, ingestion or 
skin absorption. 

It is true that radiation is a natural 
phenomenon. The earth is constantly 
bombarded by cosmic rays and other 
types of radiation. Radiation, in large 
doses, is very dangerous, can reduce 
the life span. In spite of shielding 
and precautions, it is not possible to 
reduce radiations to zero on the out- 
side of reactors and various processing 
equipment and containers. 

Other than for specific medical 
therapy, there is no evidence to indi- 
cate that any level of radiation expo- 
sure can be anything but deleterious. 
Some of our most reputable and re- 
sponsible biologists have called atten- 
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tion to the staggering degree of ig- 
norance and lack of valid data on 
many vital aspects of this problem, 
particularly that of genetics. Difficul- 
ties encountered are somewhat anal- 
ogous to the inaccuracy of extrapolat- 
ing short-term corrosion studies in 
the process industries to predict re- 
sults over many years. 

Since protection against hazards in 
handling radioactive materials is ex- 
pensive, it cannot be assumed that 
private industrial plants will keep 
radiation dosages much below so- 
called permissible, or tolerance, levels. 
Overly conservative safety standards 
can seriously obstruct nuclear energy 
developments, applications and prog- 
ress; premature relaxing of safeguards 
could prove dangerous. 

These are some of the factors that 
companies now in the atomics pro- 
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gram have to reckon with. Firms that 
plan on entering the field will also 
have to face them squarely. 


Manpower 


At this time, there is no distinct 
area in atomics that can properly be 
labeled “nuclear” engineering, except 
possibly problems relating to design 
of reactor cores. Even these problems 
are being solved by utilizing man- 
power trained in nuclear physics with 
some appreciation of engineering. 

More than 50 colleges in the U.S. 
today have announced courses in nu- 
clear engineering and/or nuclear 
science. Most of these are little more 
than introductory or survey courses. 
Only a few schools give anything ap- 
proaching  well-integrated nuclear 
curricula. 
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AEC's $6.7-Billion Plant and Equipment Investment Is Spread Over The Nation 


CALIFORNIA 


University of California (Livermore and 
Berkeley ) 
Sandia Corp. (Salton Sea) 


COLORADO 


Dow Chemical Co. (Rocky Flats, 
Denver) 

Lucius Pitkin Inc. (Grand Junction) 

Walker-Lybarger Construction Co. 
(Grand Junction) 


ILLINOIS 
University of Chicago: 
Argonne National Laboratory 
(Lemont) 
Cancer Research Hospital (Chicago) 
INDIANA 


E. |. du Pont de Nemours (Dana) 


IDAHO 


National Reactor Testing Station (Arco) : 
Argonne National Laboratory 
General Electric Co. 

Phillips Petroleum Co. 
Westinghouse Electric Co. 


IOWA 
lowa State College (Ames) 
Mason and Hanger (lowa Ordnance 
Plant at Burlington) 
KENTUCKY 
Union Carbide Nuclear Co. (Paducah) 


MISSOURI 
Bendix Aviation Corp. (Kansas City) 
Mallinckrodt Chemical Works (St. Louis) 
NEVADA 
Reynolds Electrical and Engineering Co., 
Inc. (Nevada test site) 
NEW MEXICO 


Albuquerque: 
ACF Industries, Inc. 
Sandia Corp. 

Los Alamos: 
University of California: 


(figures in million dollars) 


Los Alamos Medical Center, Inc. > 2 
Los Alamos Scientific Laboratory 124.3 
The Zia Co. 120.6 
NEW YORK 


ACF Industries, Inc. (Buffalo) 5.3 
Associated Universities Inc., Brookhaven e 
National Laboratory (Upton, Fut 
Long Island) 62.4 * 
Hooker Electrochemical Co. 
(Niagara Falls) 8.0 
General Electric Co., Knolls Atomic Power 
Laboratory (Schenectady) 71.0 
University of Rochester (Rochester) ’ 2.4 
OHIO 


General Electric Co. (Lockland) 5.6 
Goodyear Atomic Corp. (Portsmouth) 744.4 
Monsanto Chemical Co. (Miamisburg) 27.0 
National Lead Co. of Ohio (Cincinnati) 104.0 
PENNSYLVANIA ; 
Westinghouse Electric Corp. (Pittsburgh) 34.7 


SOUTH CAROLINA 
E. I. du Pont de Nemours 
(Savannah River) 
TENNESSEE 
Oak Ridge: 
Services 
Oak Ridge Institute of Nuclear Studies 
Union Carbide Nuclear Co., Oak Ridge 
National Laboratory 
Union Carbide Nuclear Co. (K-25) 
Union Carbide Nuclear Co. (Y-12) 
TEXAS 
Procter & Gamble Defense Corp. 
(Amarillo) 
UTAH 
National Lead Co., Inc. (Monticello) 


WASHINGTON 
General Electric Co. (Richland) 


MARSHALL ISLANDS 
Homes and Narver, Inc. (Eniwetok) 


ALL OTHER 


Chemical process management ing is no different from the one that tributions will continue to be vitally 
should have little doubt, however, process industries use in gearing up important in nuclear energy develop- 


that most nuclear energy research and 
development utilizes the same kind of 
manpower that is already present in 
company personnel rosters. It may 
be necessary only to augment their 
knowledge of radiation phenomena 
to whatever degree participation war- 
rants. 

This approach to manpower train- 
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for entrance into any new field of 
competition. 

One of the fantasies that has crept 
into nuclear energy is the belief that 
only physicists are fitted for this field. 
Nothing could be further from the 
truth. Fundamental scientific devel- 
opments were based on work by phys- 
icists as well as chemists. Their con- 


ment. The majority of technical man- 
power required for such diverse acti- 
vities as engineering, “hardware” 
production, construction, instrumenta- 
tion and operations are essentially 
the stand-bys of industry—chemists, 
chemical, metallurgical, civil, electrical 
engineers. 

Recovering fertile and _fissionable 
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materials from ores, fabricating them 
into desired shapes, reprocessing ir- 
radiated materials for separation of 
fission products and plutonium and 
uranium, and even waste disposal, all 
require competent chemists, extrac- 
tive metallurgists and chemical engi- 
neers, with knowledge of the special 
materials they work with, especially 
those that are radioactive. 

What about manpower shortages in 
the nuclear field? Considerable doubt 
exists about the validity of predictions 
relating to manpower needs in all of 
industry. The same holds true in atom- 
ics. 


AEC at Work 


In the atomic business, industry now 
operates mainly on a contract basis 
with a virtual government monopoly. 
Government is still financing the bulk 
of all operations directly or indirectly 
related to atomic energy. 

Recently the trend has been to en- 
courage private industry to take over 
many functions now exclusively the 
province of AEC. This is the aim of 
the Atomic Energy Act of 1954, and 
represents progress where private in- 
dustry’s interest is concerned. 

Through various access programs, 
information meetings, symposia and 
exhibits, industry can be expected to 
assume more and more of AEC’s cur- 
rent responsibilities. But AEC is still 
the kingpin of the atomic business. 
Here’s a capsulized version of how it 
functions. 

The commission’s Washington office 
handles top-level administration. Ten 
regional operations offices carry out 
various programs. Each one assumes 
responsibility for handling both busi- 
ness and technical aspects of programs 
under its jurisdiction. Each operations 
office manager administers contracts 
for design, construction and operation 
of AEC-owned plants, laboratories and 
other facilities under his jurisdiction. 
The bulk of purchasing for AEC pro- 
grams is conducted by operating and 
construction contractors. They conduct 
their business subject to AEC approval. 
Purchases are generally made on a 
contract basis after formal competitive 
bidding. 

Procurement of chemicals, supplies, 
materials, equipment and services by 
AEC is decentralized. Offices originat- 
ing the procurement are the reference 
points for contacts and information. 
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Here are the groups that do the pur- 
chasing: 

© Operations offices—place and ad- 
minister contracts for engineering, 
construction and operation of govern- 
ment-owned plants, laboratories and 
other facilities. Note: all of AEC’s 
major production plants are designed, 
constructed and operated by private 
industry. 

e Area offices—function as 
offices under operations offices. 

e Operating contractors—purchase 
most of the materials, equipment, sup- 
plies and services for operating and 
maintaining AEC production and re- 
search facilities. 

e Construction contractors — pur- 
chase supplies and equipment used for 
constructing AEC facilities. 

e Architect - engineers — 
some procurement. 

Here is what AEC or its contractors 
buy: 

e Materials, supplies and equip- 
ment. 

e Architect-engineering and con- 
struction services. 

e Nuclear raw materials. 

e Research and development serv- 
ices. 

e Management services. 

Licensing: AEC is directed to pro- 
vide for control over materials and 
facilities essential to industry in order 
to protect public health, safety, com- 
mon defense and security. The 1954 
Atomic Energy Act prohibits private 
possession or use of special nuclear, 
source and by-product materials with- 
out AEC license. For this reason, li- 
censees must observe all regulations 
and orders issued by the commission 
on this subject. 

“Special nuclear materials” are the 
nuclear fuels U-233, U-235 and plu- 
tonium. Title to all of these is vested in 
AEC. 

“Source materials” include uranium 
and thorium ores, metals, and com- 
pounds from which special nuclear 
materials are derived. The act permits 
private ownership of such source ma- 
terials. But licenses are needed to use 
source materials or transfer them from 
their natural deposits. AEC waives this 
ruling for quantities that it considers 
unimportant. 

“By-product materials” are radio- 
active materials produced in nuclear 
reactors. Other sources of radiation— 
like naturally occurring radioactive 
materials, accelerator-produced radio- 


sub- 


handle 
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active materials, X-ray and fluoroscope 
machines—are not subject to AEC 
regulatory control. 

Production and utilization facilities 
are under government control. To 
build, operate or transfer either type 
of facility, AEC licenses must be ob- 
tained. Other regulations cover facil- 
ities for uranium isotope separation, 
nuclear reactors or plants for process- 
ing irradiated materials containing the 
nuclear fuels. 

Still other regulations over the past 
year cover: special nuclear and by- 
product materials; licensing rules of 
practice; procedures and criteria for 
issuance, renewal, amendment, sus- 
pension and revocation of licenses; 
procedures and criteria for access to 
classified data; security requirements 
for access permit holders; regulations 
for foreign atomic energy programs; 
and standard specifications for issu- 
ance of licenses on government-owned 
patents. 

Over the past two years, hundreds 
of licenses covering ownership and use 
of source and by-product materials 
alone have been issued to raw source 
materials producers, ore concentration 
mills, chemical supply houses, dis- 
tributors, and for consumer and export 
purposes. 

AEC has now broad discretionary 
authority connected with licensing and 
regulating atomics. A number of its 
decisions have lately been subjected to 
industry criticism. Companies com- 
plain of restrictions of their activities 
in foreign countries. Some claim AEC 
is exercising excessively broad powers 
in deciding the economic and technical 
merits of license requests—even those 
made by qualified applicants. Others 
claim that the areas of responsibility 
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GIANT NEWCOMER: Goodyear Atomic Corp. will operate this new gaseous diffusion plant at Portsmouth, O. 


CW Report 


for federal, state and local govern- 
ments in regulating, inspecting and en- 
forcing licensing activities are indefin- 
ite. 

As peacetime applications of the 
atom grow in importance, and as pri- 
vate industrial participation in AEC 
programs expands, licensing laws and 
regulations will become more flexible. 
The efficacy of various government 
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restrictions should be constantly re- 
viewed, evaluated and debated by in- 
dustrial participants, as well as by gov- 
ernment agencies. Clarification of 
many of the presently vague, some- 
times illogical, procedures should de- 
velop in the future in proportion to 
nuclear energy growth. 

One of the main deterrents to in- 
dustry’s increasing its participation in 
atomics has been inaccessibility of 
data. How real a problem is it? 

AEC is directed to control, dis- 
seminate and classify restricted data 
in a manner that assures maximum 
national defense and security. At 
the same time, it must make tech- 
nical data available to stimulate ex- 
change of ideas, even criticism. These 
are essentials to scientific and indus- 
trial progress as well as public under- 
standing. AEC is responsible for con- 
tinuous review of restricted data and 
classification guides. Reasons: to de- 
termine which information can be de- 
classified, published, or downgraded, 
without undue security risk. 

Such control of scientific knowledge 


is not a new problem to industry. Com- 
panies have encountered it before in 
working on, say, military develop- 
ments. 

Information relating to atomic en- 
ergy now falls into three broad cate- 
gories: (1) declassified—published on 
an unclassified basis; (2) restricted but 
of low order of sensitivity—labeled 
“confidential” and disseminated broad- 
ly on a classified basis with appropriate 
security safeguards; (3) restricted but 
of a high degree of sensitivity—labeled 
“secret” and disseminated on a tightly 
controlled basis. 

As far as unclassified data is con- 
cerned, chemical process industry man- 
agement should recognize the lament- 
able tendency of book publishers, 
technical societies, engineering and 
and scientific journals, to treat atomic 
energy as a new technology or science. 
Maximum dissemination of unclassi- 
fied information can be achieved by 
reporting most nuclear developments 
in existing industry publications and 
abstracts. 

Early in 1955, AEC initiated a new 


Chemical Week e March 9, 1957 


tie 


Seal 
aed 



































































































































program for making classified nuclear 
technology information accessible. Pur- 
pose: to make available nonmilitary 
information classified as “confidential, 
restricted data” to individuals or firms 
showing potential use for the informa- 
tion in business or professions. 

As a condition to access, applicants 
must obtain a simplified security (“L”’) 
clearance, agree to conform with all 
AEC security regulations. The govern- 
ment waives all rights to inventions 
and discoveries arising from access to 
such information, but the applicant 
waives potential claims against the 
government if it slaps secrecy orders 
on patent applications and awards. 

Limited access to certain specific in- 
formation, classified as “secret, re- 
stricted data” may also be obtained 
under similar terms. Applicants must 
show that access to such information 
could have an immediate and signif- 
icant effect on their business, profes- 
sion or trade. If AEC agrees, appli- 
cants obtain a full security (“Q”) 
clearance. The government retains 
royalty-free nonexclusive rights to in- 
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ventions and discoveries that result 
from such access. 

An organization with an access per- 
mit, together with security-cleared per- 
sonnel and approved document storage 
facilities, can purchase many of the 
thousands of classified reports and 
drawings originating from AEC pro- 
grams. Material is offered for sale as 
reprints, microcards or microfilm. 
Cleared representatives may visit AEC 
facilities, attend technical information 
meetings (held periodically on sub- 
jects suggested by AEC or requested 
by industry) or exchange classified 
information, even ideas, with others 
having similar clearances. 

However, companies must realize 
that only limited areas of information 
are open to access permit holders. This 
is naturally a source of concern to 
many private investors who do not 
want to undertake work that has been 
done by others and has been published. 

Industry men are complaining of 
their frustrations in trying to make 
literature searches—the standard ap- 
proach of process industries. 

AEC libraries and filing systems 
segregate their information in terms of 
both subject matter and degree of 
classification. Naturally, the restric- 
tions inherent in security procedures 
create many problems. 

AEC is working persistently to ex- 
pedite and systematize availability of 
classified material. Nevertheless, firms 
should be prepared to meet some time- 
consuming and costly obstacles. Such 
barriers have been a grave deterrent 
to private investment so far. 

The most effective way to assure 
complete access to classified informa- 
tion in any area has been to serve as 
an AEC contractor. In lieu of this, 
firms can retain contractor organiza- 
tions or individuals, arrange for their 
employees to work in AEC facilities, 
or initiate some concrete program to 
help crystallize goals and data needs. 

Recently, AEC organized a com- 
plete reference center at Oak Ridge, 
Tenn. It houses a master card cata- 
log of all classified and unclassified re- 
ports and engineering materials re- 
leased in the civilian application pro- 
gram. All access permit holders can 
use the facility within the limits of 
their access agreements. 

Individual card catalogs are set up 
for secret, confidential, and unclassi- 
fied reports. It is possible to locate 


technical information in report litera- 
ture by any or all of four useful meth- 
ods: by technical subject; by report 
number; by originating organization; 
by author. 

This reference center is an impor- 
tant contribution to the atomic energy 
program. It encourages private indus- 
try participation. Industry looks for 
more such conveniences soon. 

AEC is contributing invaluable 
service to indéstry by striving to de- 
classify, downgrade, organize, collect 
and evaluate data from sites all over 
the country. By systematizing informa- 
tion, literature search difficulties are 
being minimized. The tasks are truly 
staggering. Right now, AEC is review- 
ing many additional thousands of 
classified documents in line with the 
new “Declassification Guide for Re- 
sponsible Reviewers” (OC-Doc-44), 
Dec. 5, *56—a classified document. 

The importance to industry of maxi- 
mum dissemination of data and tech- 
nology within the boundary of valid 
security restrictions cannot be over- 
emphasized. 

Private industry should constantly 
press for continuing realistic reviews 
of classification and dissemination 
procedures. 

The following unclassified publica- 
tions are good working references for 
process industry management: 

e A Bibliography of AEC Reports 
of Interest to Industry, TID-3050 
(Office of Technical Services, Dept. of 
Commerce) 

e Nuclear Science Abstracts (U, S. 
Government Printing Office) 

e The Reactor Handbook (U. S. 
Government Printing Office) 

e U. S. AEC Industrial Participa- 
tion Group Program—History and 
Accomplishments, May 1951, to April 
1955 (Office of Technical Services) 

e Reactor Shielding Design Manual 
(Office of Technical Services) 

e The Industrial Atom (Office of 
Technical Services) 

e Principles of Nuclear Engineering 
(D. Van Nostrand Co.) 

e Elements of Nuclear Reactor 
Theory (D. Van Nostrand Co.) 

e Source Book on Atomic Energy 
(D. Van Nostrand Co.) 

e National Nuclear Energy Series 
(McGraw-Hill Book Co.) 

e Papers from the 1955 Geneva 
Conference on Peaceful Uses of 
Atomic Energy (McGraw-Hill Book 
Co.) 
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AEC in the Field—Who 


Chicago operations office (Lemont, III.) 


Research and development programs; some engine- 
ering and construction. 





Area offices: Lockland (Cincinnati) 
Hartford (East Hartford, Conn.) 
Pittsburgh (Pittsburgh, Pa.) 

Major contractors: cS 

iversity of Chicago, Argonne Na- 

tional Laboratory (Lemont) 

United Aircraft Corp., Pratt and Whit- 

ney Division (East Hartford) 

General Electric Co., Aircraft Nuclear 

Propulsion Project (Cincinnati) 

Westinghouse Electric Corp., Bettis 

Plant, (Clairton Site, Pittsburgh) 

lowa State College, Ames Laboratory 

(Ames, lowa) 

Brush Beryllium Corp. (Cleveland) 


Grand Junction operations office 


(Grand Junction, Colo.) 


Exploration, mining and acquisition of raw source 
materials throughout the western U.S.; acquisition and 
production of uranium concentrates. 


Major contractors: Lucius Pitkin Inc. (Grand Junction) 
National Lead Co. (Monticello, Utah) 
(Richland, Wash.) 


Concerned primarily with the processing of uranium 
feed materials into plutonium. 





Hanford operations office 





Major contractor: General Electric Co. (Richland) 


Idaho operations office (Idaho Falls, Ida.) 


Concerned with construction of plants and nuclear 
reactors, operation of material test reactors and re- 
lated chemical processing. Work is carried on at the 
nearby National Reactor Testing Station. Programs are 
integrated with those of other sites such as Argonne 





National 
Knolls. 


Major contractor: Phillips Petroleum Co. (Idaho Falls) 


Laboratory, Oak Ridge, Brookhaven and 


New York operations office (New York City, N.Y.) 


Concerned with broad programs of research and 
development. 





Area office: Brookhaven (Upton, N.Y.) 

Major contractors: 
Associated Universities Inc., Brook- 
haven National Laboratery (Upton) 
University of Rochester 
Nuclear Metals (Cambridge, Mass.) 


Oak Ridge operations office (Oak Ridge, Tenn.) 


Concerned primarily with receiving and processing 
uranium concentrates and other source materials into 
feed materials, processing uranium feed materials into 
U-235, research and development. 


Area offices: Paducah 
Portsmouth (Portsmouth, O.) 
Fernald, Mt. Healy Branch (Cincinnati) 
St. Louis (St. Charles, Mo.) 
Major contractors: 
Union Carbide Nuclear Co. (Oak Ridge 
and Paducah) 
Goodyear Atomic Corp. (Portsmouth) 





Does What and Where 


Oak Ridge Institute for Nuclear Stud- 
jes (Oak Ridge) 

National Lead Co. of Ohio, Mt. Healy 
Branch (Cincinnati) 

Mallinckroft Chemical Works (St. Louis 
and Weldon Spring, Mo.) 

Nelco Metals Inc. (Canaan, Conn.) 

New Brunswick Laboratory (New Bruns- 
wick, N. J.) 

Hooker Electrochemical Co. (Niagara 
Falls, N. Y.) 


San Francisco operations office (Oakland, Calif.) 





Concerned primarily with research and develop- 
ment of reactors and accelerators. 


Major contractors: 
University of California Radiation Lab- 
oratory (Berkeley, Calif.) 
Atomics International, Division of 
North American Aviation Inc. (Canoga 
Park, Calif.) 


Albuquerque operations office (A|buquerque, N. MV.) 





Concerned with research, development and test- 
ing of atomic weapons. 


Area offices: Los Alamos Field Office (Los Alamos, N. M.) ~ 
Kansas City Field Office (Kansas City, Mo.) 
Rocky Flats Field Office (Denver) 

Las Vegas Branch Office (Las Vegas, Nev.) 
Dayton Field Office (Miamisburg, O.) 

Major contractors: 

Sandia Corp. (Albuquerque) 
University of California, Los Alamos 
Scientific Laboratory (Los Alamos) 

The Zia Co. (Los Alamos) 

Bendix Aviation Corp. (Kansas City, 
Mo.) 

Procter & Gamble Defense Corp. (Ama- 
rillo, Tex.) 

Mason and Hanger-Silas Mason Co., 
Inc. (Burlington, lowa) 

Dow Chemical Co. (Denver) 

Homes and Narver, Inc. (Los Angeles) 
Reynolds Electrical and Engineering 
Co., Ine. (Las Vegas) 

ACF Industries, Inc. (Albuquerque and 
Buffalo, N. Y.) 

Edgerton, Germeshausen and Grier, Inc. 
(Boston and Las Vegas) 

Monsanto Chemical Co., Mound Labora- 
tory. (Miamisburg) 


Savannah River operations office (Aiken, S. C.) 


Concerned primarily with processing uranium feed 


materials into plutonium; production of other special 
materials. 





Area offices: Dana (Terre Haute, Ind.) 
E.l. Du Pont de Nemours & Co., Inc. 
(Augusta, Ga.; Aiken; Wilmington, Del.; Ter- 
re Haute) 


Sylvania Electric Products, Inc. 


(Hicks- 
ville, N.Y.) 


Schenectady operations office (Schenectady, N.Y.) 


Concerned primarily with research and develop- 
ment programs relating to power nuclear reactors for 
submarine propulsion; processes for separation; remote 
handling of radioactive materials. 

Major contractor: 


General Electric Co., Knolls Atomic 
Power Laboratory (Schenectady) 
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1% hours ago, she helped load 50 tons of hydrochloric acid 


(Dow teletype operator speeds service through advanced communications) 


10:30 A.M. and the teletypewriter continued to click rhyth- 
mically. An operator in our Chicago sales office was typing 
an order, while one of our Midland, Michigan, operators 
simultaneously received it. “Ship 10,000 gallons of hydro- 
chloric acid from the Freeport, Texas, plant and deliver in 
Fort Worth.” 


With this, an advanced communication system hit high gear. 
At the same time that our operator relayed the request from 
here at our Midland, Michigan, office—Freeport received it 


and began loading. Midland is the hub of our teletype opera- 
tions through which all orders pass. So, regardless of a cus- 
tomer’s location, his order is transmitted to the shipping point 
nearest him in a matter of minutes. Often, a load is on its way 
the very same day! 


It’s one more way that Dow speeds service to customers . . . 
and is part of a forward-looking plan that gears present com- 
munications and distribution to tomorrow's chemical needs. 
THE DOW CHEMICAL COMPANY, Midland, Michigan. 


YOU CAN DEPEND ON 
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integrating 
the activities of 


these companies: 


A new company—AMOCO Chemicals—is ready 


to serve you. HIDALGO CHEMICAL COMPANY 


AMOCO begins its manufacturing and marketing 
activities with the present products of Indoil 
and Pan American. Products from the huge 
Brownsville Plant of Hidalgo will be added 
when these facilities come on stream. The 
first step in AMOCO Chemicals’ expansion 


program will be an aromatic acids plant. 


This year and in the years ahead, AMOCO 
Chemicals expects to make important contributions 


to the chemical industry. 


AMOCO 


Products of AMOCO Chemicals CHEMICALS 


From Indoil Chemica! Company 

lsooctyl and Decyl Alcohols, Detergent Alkylate, Polybutenes, 

Rubber Plasticizers, Alkanesulfonic Acids and Benzene. 

From Pan American Chemicals Corporation AMOCO CHEMICALS CORPORATION 
Aromatic Solvents, Petroleum Resins, Drying Oils, Hydrocar- 310 South Michigan Avenue, Chicago 89, Illino 

bon Plasticizers, Methyl Mercaptan. SALES OFFICES 

Coming from Hidalgo Chemical Company Chicago—910 South Michigan 

Alcohols— Ethanol, n-Propanol, lso-Butanol; Acids—Acetic, New York—555 Fifth Avenus 

Propionic; Aldehydes—Acetaldehyde, Propionaldehyde; MANUFACTURING FACILITIES AT 
Ketones — Acetone, Methyl Ethyl Ketone. Brownsville, Texas e Destrehan, Louisiana « El Dorado, Arkan 
From Standard Oil Company (Indiana) Texas City, Texas ¢ Whiting, Indiana e Wood River 
Aromatic Solvents and Oil Additives. 

First step in AMOCO Chemicals construction program 

Aromatic Acids—Phthalic Anhydride, Isophthalic Acid, 

Terephthalic Acid, Benzoic Acid. 
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New engineering services 
on the international scene 


BADGER facilities for serving the petroleum and chemical indus- 
tries continue expanding! 


BADGER-COMPRIMO N.V.,a new company owned jointly by 
Badger Manufacturing Company and Comprimo N.V., has been 
established in The Hague. With a well-integrated staff drawn from 
the widely experienced Comprimo N.V. and Badger organizations, 
the firm is now prepared to provide full engineering, procurement and 
construction services in Europe and abroad. 


With three domestic offices — including one in Houston just opened 
—-_— 
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—and its autonomous new European affiliate, Badger services are 
more than ever on the international scene. 


There are reasons for Badger’s healthy growth — reasons that are 
of significant advantage to projects you are planning. 


Write or wire today for the full story. 


TEXAS IN EUROPE: BADGER-COMPRIMO N. V. THE HAGUE 








AT LAST! A LOW COST, EFFECTIVE — 


NEW HUDSON 















































BETTER PACKAGING 


ALCOA 
WRAP 


ALUMINUM COMPANY OF AMERICA 





Hudson packaging engineers will assist you in designing a FOIL WALL bag 
constructed to your specific needs. Use the coupon or write for further information. 











MOISTURE-VAPOR BARRIER! 
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SHIPPING SACK 


e Saves Up to 40% in Handling and Packaging Cost 





® Bars Moisture-Vapor, Gas and Hydration 


e Assures Maximum Product Protection - 


e Eliminates Heavy, Costly Containers 


Now in full-scale production, the Hudson 
Aluminum FOIL WALL shipping sack insures 
maximum moisture-vapor protection and.a 
superior grease barrier. It is thoroughly field- 
tested and proved successful for many pulver- 
ized, flaked, crystallized, or granular materials 
of acid, alkaline, hygroscopic, deliquescent or 
evevenwebueletwer-lactucs 


If you are currently packaging in expensive 
oro} ohe-bbel-s uw celemjecelettem (ole) abelcenaellmel-avmelcla a 
The savings can have a healthy effect on your 
profit structure. 





HUDSON PULP & PAPER CORP. 
477 MADISON AVENUE * NEW YORK 22, N. Y. 


Gentlemen: 


» ih Please send full information on Hudson FOIL WALL Multiwall Bags 
\ ' [] Please have representative call 
a ya : . 
© abt a TITLE 


NAME OF FIRM 
PULP & PAPER CORP, 


477 Madison Avenue + New York 22, N.Y. 
Plants at PINE BLUFF, ARK. *« PALATKA, FLA. + WELLSBURG, W. VA. ee 


ADDRESS 
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Moppet chooses TITANOX* for hiding power... 


...and you will prefer these white pigments— whether your plastic or rubber products are in sheet or other form. 
Even with very low pigment content, you can attain remarkable effects in whites and pastels with one or more 
of these leading white pigments such as TITANOX-RA. Titanium Pigment Corporation, 111 Broadway, New 
York 6, N. Y.; Atlanta 5; Boston 6; Chicago 3; Cleveland 15; Houston 2; Los Angeles 22; Philadelphia 3; 


Pittsburgh 12; Portland 14, Ore.; San Francisco 7. In Canada: Canadian Titanium Pigments Limited, Montreal 
2; Toronto 1; Vancouver 2. 


TITANIUM PIGMENT CORPORATION 


Subsidiary of NATIONAL LEAD COMPANY 


*TITANOX is a registered trademark for the full line of titanium pigments offered by Titanium Pigment Corporation. 
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Part II 


How to Find 
and Develop Your 
Opportunities 


Chemical process firms need not fear the tech- 
nology of nuclear energy—it is in effect a wholesale 
application of established scientific and engineering dis- 
ciplines. The research and engineering staff you have— 
possibly augmented—is likely to be all the “‘‘nuclear 
engineering’ talent you need to develop your opportuni- 


ties. 


Muecu progress has been made 
during the past 15 years in many 
areas of chemistry and chemical engi- 
neering related to nuclear energy 
development. Contrary to some beliefs, 
however, the achievements are not 
revolutionary, in view of the huge 
economic and technical effort expend- 
ed. Technological progress has come 
from many such programs born in 
wartime and nurtured in security- 
shrouded, heavily budgeted govern- 
ment surroundings. 

Chemical and metallurgical proc- 
esses in atomics utilize the same basic 
engineering technology that charac- 
terize the chemical industry. This com- 
mon identity of chemical, petroleum, 
nuclear and metallurgical processes is 
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obvious to many of the technologists 
who think in terms of “unit operation” 
rather than “process industry” con- 
cepts. 

Viewing nuclear energy activities 
from a narrow “nuclear process in- 
dustry” angle has brought only com- 
partmentaled thinking, effort duplica- 
tion, freezing of processes and a large 
proportion of “art” rather than science 
to nuclear technology. 

To resolve this situation and turn 
atomic energy to maximum profit, 
chemical industrialists should adopt a 
new and simplified variation of the 
unit operation concept so long used by 
chemical engineers. 

The table on p. 72 (Nuclear Tech- 
nology Is No Mystery) outlines a 


framework that will fit the majority 
of nuclear energy chemical and metal- 
lurgical processing operations. 

It provides the basis for character- 
izing a sequence of processing opera- 
tions (both physical and chemical) in 
terms of a series of building blocks. 

Viewing nuclear energy technology 
in this way should aid management 
in developing and evaluating alternate 
process routes, techniques or equip- 
ment. 

Following is a detailed discussion 
of uranium raw materials operations, 
feed materials operations, fuel proc- 
essing Operations and waste disposal 
operations. It describes (within security 
limits) the current status of uranium 
fuel-cycle technology. Limitations of 
present processes are discussed. Pros- 
pects are also noted. 


Raw Materials 


Uranium is not so rarely distributed 
as is commonly believed. It occurs 
more abundantly than elements such 
as mercury, silver, bismuth and cad- 
mium. 
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Nuclear Technology 





Chemical 


Is No Mystery: 


Solids-gas 
operations 


Liquid-gas 
operations 


It involves the same basic unit 


tion of the chemical 


Solids-liquid 
operations 


process 


Liquid-liquid 
operations 





Drying 

Chemical reactions 

Decomposition 

Sublimation 

Heterogeneous 
catalysis 

Heat exchange 

Adsorption 


Vaporization 
Evaporation 
Distillation 
Humidification 
Chemical reactions 
Absorption 

Gas scrubbing 

Air conditioning 
Water cooling 
Heat exchange 


Crystallization 

Digestion 

Heterogeneous 
catalysis 

lon exchange 

Adsorption 

Chemical reactions 


Solvent extraction 
Chemical reactions 
Heat exchange 





Metal- 
lurgical 


Drying 

Chemical reactions 
Decomposition 
Sublimation 
Sintering 

Smelting 


Absorption 
Flotation 
Gas scrubbing 


Crystallization 
Digestion 

lon exchange 
Chemical reactions 


Solvent extraction 
Chemical reactions 
Heat exchange 





Nuclear 
Energy 
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Heat exchange 
Drying 

Chemical reactions 
Decomposition 
Adsorption 


Vaporization 
Evaporation 
Distillation 
Chemical reactions 
Absorption 

Gas scrubbing 

Air conditioning 
Water cooling 
Isotope separation 


Crystallization 
Digestion 

lon exchange 
Adsorption 
Chemical reactions 


Solvent extraction 
Chemical reactions 
Heat exchange 





Petroleum 





Heterogeneous 
catalysis 

Heat exchange 

Adsorption 





Vaporization 
Distillation 
Chemical reactions 
Water cooling 
Absorption 

Heat exchange 
Gas scrubbing 





Heterogeneous 
catalysis 

Adsorption 

Crystallization 





Solvent extraction 
Chemical reactions 
Heat exchange 


Geological studies over the past 
decade indicate that relatively little 
is known about world locations of 
high-grade uranium deposits. Only a 
few years ago, the most qualified 
authorities took a pessimistic view 
of total resources available on the 
Colorado Plateau and in Canada. 

Just last month, however, Jesse 
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Johnson, AEC’s raw materials division 
director, said he would not trade U.S. 
uranium deposits for those of any 
other country. 

In 1948, 90% of uranium used 
here came from foreign sources. To- 
day the U.S. supplies half of its own 
uranium needs. 

Johnson predicted that after 1966, 


private industry, rather than AEC, will 
be the prime market for uranium and 
its compounds. 

In atomic energy, raw materials 
operations include geological surveys, 
mining and milling of uranium con- 
taining materials to produce ore con- 
centrates. 

Twelve ore processing mills are cur- 
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operations that are the founda- 


industries ... 
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Heat exchange 
Chemical reactions 


Chemical reactions 


... Gnd similar techniques of energy 
transfer and materials handling 


Energy transfer 
operations 


Materials handling 
operations 








Chemical reactions 
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Storing 








Heat exchange 
Chemical reactions 
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Chemical reactions 
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Solids enlargement 
or reduction 

Proportioning 
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Heat 
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Conveying 
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rently in operation in the western 
United States. All are privately owned 
and operated except for one at Mon- 
ticello, Utah, with a 600-tons/day ore 
capacity. National Lead Co. operates 
it for AEC. 

Here are the 11 other mills, and 
their daily ore tonnage capacities: 
Anaconda Co. (Bluewater, N.M.)— 
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3,000; Climax Uranium Co. (Grand 
Junction, Colo.)—350; Kerr-McGee 
Oil Industries, Inc. (Shiprock, N.M.) 
—500; Mines Development, _ Inc. 
(Edgemont, S.D.)—300; Rare Metals 
Corp. (Tuba City, Ariz.}—250; Union 
Carbide Nuclear Co.—850 (at Uravan, 
Colo.) and 280 (at Rifle, Colo.); 
Uranium Reduction Co. (Moab, Utah) 


—1,500; Vanadium Corp. of Amer- 
ica—430 (at Durango, Colo.) and 350 
(at Naturita, Colo.); Vitro Uranium 
Co. (Salt Lake City, Utah)—550. 
Eight more mills are scheduled for 
completion this year or early in ’58: 
Atomic Fuels Extraction Co. (Bed- 
rock, Colo.)}—200; Dawn Mining Co. 
(Ford, Wash.}—400; Gunnison Min- 
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FROM ORE TO ENERGY—URANIUM IN THE 


FEED MATERIALS 
REFINING OPERATIONS 


U metal 


Irradiated fuel elements 


PLUTONIUM Recycle U73* 
PRODUCTION —— 
REACTORS 


Fission products 


‘Radioactive 
waste disposal 


RADIOACTIVE ISOTOPES 
FOR SCIENCE, MEDICINE, 
INDUSTRY, AGRICULTURE 
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URANIUM CONCENTRATION 


UFs 


UF. enriched in U235 


UF: depleted GASEOUS DIFFUSION 
in U235 SEPARATION OF U??5 


U235 (fissionable) Pu??? (fissionable) 








ENRICHED FUELS 
WEAPONS 
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NUCLEAR INDUSTRY 


In U.S. atomic energy operations (charted at left), uranium is king. 

Concentration mills convert uranium ores from both domestic and 
foreign sources into a Us;Og concentrate. 

In feed materials plants these concentrates are refined to uranium 
metal or UF,. Metal goes to reactors for plutonium production, UF, 
to gaseous diffusion plants where products enriched and depleted in 
U-235 are obtained. 

Spent fuels from plutonium production reactors are chemically 
processed to separate plutonium, uranium and fission products. The 
UF, streams are chemically processed too. 

From these operations come the fissionable U-235 and Pu-239 for 
atomic weapons. 

Isotopes for peacetime applications are separated from the fission 


products. Radioactive wastes are now discarded, some day may be 
turned to advantage. 


Uranium is still the key material in atomic energy and will remain 
so in the foreseeable future. Fissionable U-233 from thorium, and 
thermonuclear energy are still in the realm of conjecture. 

Uranium concentrates or ores are refined to metal or UF, at feed 
materials plants. The Fernald, O., facility, operated by National Lead 
Co., produces high-purity uranium metal for production reactor opera- 
tions. Mallinckrodt Chemical Works operates a plant at St. Louis, Mo., 
that turns out uranium metal in ingot form, and will operate a similar 
facility (due to go onstream shortly) at Weldon Spring, Mo. 

Uranium hexafluoride for gaseous-diffusion separation of U-235 
from high-purity UO; is produced at Oak Ridge, Tenn., and Paducah, 
Ky., in plants operated by Union Carbide Nuclear. 

A new gaseous diffusion plant being completed at Portsmouth, O., 
for UF, production will be operated by Goodyear Atomic Corp. 

Plutonium and other reactor products are produced at the Hanford 
Works, operated by General Electric, and at the Savannah River 
plant, operated by Du Pont. 

Gaseous diffusion plants at Oak Ridge, Paducah and Portsmouth 
process UF, to separate uranium isotopes, produce uranium enriched 
in the U-235 isotope. This fissionable material is used for weapons and 
as fuel for various reactors. 

Chemical processing of irradiated uranium metal includes treatment 
of partly spent fuel to separate fissionable plutonium and natural 
uranium from each other, from fission products and from inactive 
diluents or contaminants. Liquid-liquid extraction is the key operation. 

Highly radioactive liquid wastes from chemical processing of reactor 
products are stored in underground tanks. Low-activity liquid wastes 
are disposed of in several ways: discharge into dry wells, open pits 
and dispersion into rivers, lakes and oceans. Gaseous wastes are filtered 
and dispersed. Solid wastes are buried on land or at sea. 

Heavy emphasis continues on research, development, design, testing, 
production and maintenance of a wide variety of nuclear weapons. 

Rapid progress is noticeable in development of reactors for research, 
power, heat, production and propulsion in commercial as well as 
military applications. 

Fission products are expanding in use for research tools in medicine, 
industry, agriculture; initiation of chemical reactions; sterilization of 


foods and drugs; industrial control instruments; and possible power 
and heat sources. 
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(Continued from p. 73) 

ing Co. (Gunnison, Colo.)—200; Lost 
Creek Oil & Uranium Co. (Split Rock, 
Wyo.)—400; Lucky Mc Uranium 
Corp. (Fremont County, Wyo.)— 
750; Trace Elements Corp. (Maybell, 
Colo.)—300; Texas Zinc Minerals Co. 
(Mexican Hat, Utah)—775; and Union 
Carbide Nuclear Co. (Rifle, Colo.}— 
1,000. 

Estimated investment in the 11 pri- 
vately owned mills is $50 million; 
$35 million in the eight under con- 
struction. By °58, it is estimated, the 
number of mills will have doubled. 

U.S. uranium ore production has 
risen from 70,000 tons/year in ’48 to 
about 3 million tons/year in ’56. 

At the beginning of °56, U.S. pro- 
duction of uranium oxide (75% or 
higher U,0,) had reached 4,000 
tons/year. By the end of °56, U,;0, 
production in U.S. mills was twice 
that. AEC predicts an increase to 15, 
000 tons/year within two years. 

All uranium mills receive individ- 
ually negotiated product prices based 
on operating costs and type of ore. 

A new AEC uranium raw materials 
program extends domestic procure- 
ment through Dec. *66. The present 
program expires March 31, °62. 

One major improvement of the new 
program is a guarantee by AEC to 
purchase only uranium concentrate, 
at a base price of $8/lbs of contained 
U,O,. 

Industry wants to go still further— 
process uranium concentrates to re- 
fined products such as UO3, UOQOs, 
UF,, UF, and uranium metal. Right 
now, there seems to be no valid rea- 
son for AEC’s restricting the further 
transition from government monopoly. 

Raw Materials Technology: There 
is no process known for handling all 
types of uranium-containing ores. The 
chart on p. 77 (Raw Materials Opera- 
tions at a Glance) shows a simplified 
flow sheet for conversion of ores into 
concentrates. 

Primary uranium minerals (e.g., 
pitchblende or uraninite) contain 
uranium in the reduced or tetravalent 
state. Secondary minerals contain hex- 
avalent uranium. These are the car- 
notites and autunites found on the 
Colorado Plateau. 

Whether or not acid or alkaline 
reagents are used for digestion depends 
on a number of factors: type of 
mineralization; reagent consumption; 
materials of construction; degree of 
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oxidation; presence of troublesome 
contaminants; mechanical handling 
problems; type of subsequent recovery 
scheme (chemical precipitation, sol- 
vent extraction, or ion exchange). 

Preliminary treatment may include: 
sodium chloride roasting; burn-off of 
carbonaceous material; physical ben- 
eficiation. 

In general, attempts to preconcen- 
trate or upgrade relatively low-grade 
ores by various physical beneficiation 
techniques have been unsuccessful. 

Wet attrition grinding, electrostatic 
and other physical up-grading tech- 
niques have been found generally in- 
applicable. Flotation methods should 
find limited use. 

Upgrading low-grade ore materials 
will undoubtedly receive special atten- 
tion in the future. The AEC has 
undertaken work on recovery of 
uranium from low-concentrations in 
phosphates and shales. Lignites are 
being intensively studied, too. 

Recovering uranium from these and 
other ores is technically feasible. The 
economics fall short. The problem rep- 
resents a fertile area for research and 
development. 

Digestion: Both acid and alkaline 
leaches are widely used. While use of 
nitric and hydrochloric acids is tech- 
nically feasible, sulfuric acid has 
proved to be more economical. Acid 
digestions are conducted in many 
ways: ba ch and continuous; single and 
multistage; mechanical- and _air-agi- 
tated. 

Where acid digestion is too costly 
because of large quantities of acid 
consuming constituents in the ores, al- 
kaline reagents are employed. General- 
ly hese consist of a mixture of sodium 
carbonate and bicarbonate, again util- 
izing alternate equipment designs. 
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Leaching recoveries are generally not 
as good with carbonate leaching as 
with acid, but fewer impurities are dis- 
solved. 

Recently, there has been interest 
shown in developing new processes 
based on use of organic solvents (al- 
kyl phosphoric acids) and ammonium 
carbonate, for example, used as 
digestion media. For direct organic 
leaching, the critical factor will be 
efficient organic solvent recovery. The 
most attractive feature in using am- 
monium carbonate comes in recycling 
the ammonia and carbon dioxide ob- 
tained. 

Recovery from Digest Liquors: 
Currently, there are three broad tech- 
niques used for recovering uranium 
from Jeach liquors: chemical precipita- 
tion, ion exchange and solvent extrac- 
tion. Presumably, processes might be 
designed that lead to any one of these 
three recovery techniques from either 
acid or alkaline leach pulps. In actual 
practice, however, chemical precipita- 
tion is applied to alkaline and acid di- 
gestion systems. Ion exchange and 
solvent extraction have been tied to 
acid systems. 

Before using any one of the three 
recovery techniques, processors must 
carefully evaluate the solid-liquid sep- 
aration characteristics of the system. 
Reason: filtration has proved to be the 
most expensive part of the whole proc- 
ess at many installations. For this 
reason, use of new chemical flocculat- 
ing agents has had a tremendous plus 
effect on the economics of practically 
all processes for uranium recovery. 

Chemical precipitation requires 
leach liquor clarification and subse- 
quent pH adjustment to precipitate 
uranium values. An improved precipi- 
tation method (introduced around 
1950) involves reduction of uranium 
to the tetravalent state followed by 
phosphate precipitation. Chemical pre- 
cipitation from alkaline solutions is 
also effected by adjusting the clarified 
leach liquor pH. 

Ion Exchange: The most important 
technique for uranium recovery uses 
ion exchange on sulfuric acid leach 
liquors (with or without prior clarifi- 
cation). 

Many such plants operate in the 
U.S., Africa, Canada and Australia. 
Use of these resins in uranium proc- 
essing has attracted widespread inter- 
est for application to many other 
hydrometallurgical problems. 


Three engineering techniques for 
handling ion-exchange resins will un- 
doubtedly be important over the 
next 5 or 10 years, at least. Fixed- 
bed resin columns is the one most 
widely used now. Resin-in-pulp has 
been adopted in a number of U‘S. 
mills. Moving beds are being actively 
promoted and will probably find appli- 
cation in the near future. 

Solvent Extraction: Several Western 
mills have recently gone onstream 
with solvent extraction processes for 
recovery of uranium from leach 
liquors. A number of pilot-scale 
studies have been conducted that ap- 
ply solvent extraction to unclarified 
liquors. However, there is no report of 
plant-scale operation by this method. 

Currently, AEC sets specifications 
(as well as prices) for uranium con- 
centrates. Both are negotiated sep- 
arately with each mill. Most con- 
centrates assay 75% U,Og or higher. 
Improved solvent extraction and ion- 
exchange techniques have renewed 
considerable interest in producing a 
much higher-grade product. In fact, 
producing reactor-grade material right 
at the mill is what some producers 
are considering. 

Important to note: many of the 
techniques developed for processing 
virgin uranium material are also appli- 
cable to reprocessing irradiated fuel. 
Solvent extraction is the only process 
used extensively on a plant scale for 
reprocessing reactor fuel elements. 
What’s more, ion exchange is expect- 
ed to play an increasingly important 
role in fuel processing. 

Unfortunately, there has been some 
inertia on the part of some extractive 
metallurgical groups in adopting many 
technological developments issuing 
from chemical and petroleum _in- 
dustries. Solvent extraction and ion 
exchange are among them. Increased 
familiarity with these processing tools 
could favorably influence much of ex- 
tractive metallurgy in the future. 

Government-financed development 
work, directed by AEC’s raw materials 
division is conducted by the USS. 
Bureau of Mines Experimental Station 
(Salt Lake City, Utah), National Lead 
Co. (Winchester, Mass. and Grand 
Junction, Colo.), Battelle Memorial 
Institute, Dow Chemical Co. (Mid- 
land, Mich.), Arthur D. Little (Boston, 
Mass.); Columbia University and other 
universities and research institutes. 

Some very significant developments 
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Raw Materials Operations at a Glance 
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To feed-materials refining plants 


in processing uranium containing ores 
have come from Oak Ridge. 

Evaluation and coordination of re- 
search and development efforts in the 
raw materials field leave something to 
be desired. Over the past decade, 
AEC has been reluctant to convey 
process raw materials data to industry 
in areas where no valid bases for 
restrictions exist. This obstacle has 
been largely overcome by the declas- 
sification of raw materials operations 
that followed the 1955 Geneva Atomic 
Energy Conference. 

In recent months, a number of sug- 
gestions have been made for complete 
integration of all raw and feed materi- 
als operations. Why AEC’s raw ma- 
terials division should have been set 
up apart from feed materials opera- 
tions has never been clear. 

The growing interest of industry to 
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convert uranium ores into concen- 
trates should inevitably result in over- 
all integration of operations—from ore 
to refined products. This has been 
done with various nonferrous metal 
operations (see feed materials). 

The only segment of raw materials 
operations that might be considered 
distinct and separate from ore process- 
ing is in exploring, mining, and 
acquiring domestic and foreign ores 
and concentrates. 

Even there, however, advantages 
would be gained by merging respon- 
sibilities under one division for supply 
of uranium and uranium compounds 
of suitable specifications to meet both 
military and peacetime requirements. 


Feed Materials 


In atomic energy, “feed materials” 
covers processing high-grade ores and 


ore concentrates into metallic uranium 
(for use at Hanford and Savannah 
River) or into uranium hexafluoride 
gas (for diffusion plants at Oak Ridge, 
Paducah and Portsmouth). 

At the Fernald, O., Feed Materials 
Production Center, ore concentrates 
are refined into reactor-grade metal. 
There is nothing unique about the 
operations, Certainly no revolutionary 
technology is practiced that isn’t 
usually familiar to chemists, chemical 
engineers and metallurgists. It is true, 
however, that special precautions must 
be taken to handle high-radium ma- 
terials. AEC requires rigid uranium 
accountability. Special precautions 
must also be taken for health-safety 
reasons. None of the operations can 
properly be labeled “nuclear engineer- 
ing.” 

Ore concentrates received in drums 
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are put through a sampling plant. Fol- 
lowing that, the concentrate is sent to 
a digestion unit. There it is contacted 
with nitric acid, forms a solution of 
uranyl nitrate. Without filtration, this 
solution is treated (by liquid-liquid ex- 
traction in sieve-plate pulse columns) 
with tributyl phosphate in kerosene. 
Uranium is thus selectively removed 
from the aqueous slurry. In a stripping 
unit, uranium is next re-extracted into 
a water phase to yield a highly purified 
aqueous uranium solution. 

Maximum purity is achieved at this 
point. Subsequent operations produce 
some slight contamination of product. 
The highly purified dilute solution of 
uranium is then evaporated to form 
uranyl nitrate hexahydrate. Thermal 
decomposition (denitration) of the 
latter yields uranium trioxide (orange 
oxide). Uranium trioxide is reduced 
by hydrogen to form uranium dioxide 
(brown oxide). Contacting with gaseous 
hydrogen fluoride forms uranium 
tetrafluoride (green salt), Water vapor 
is evolved. 

Uranium tetrafluoride from _ this 
operation is packaged, then goes one 
of two ways: to metallic uranium for 
reactor fuel elements; or to gaseous 
diffusion plants for conversion into 
uranium hexafluoride. AEC uses me- 
tallic uranium for plutonium produc- 
tion at Hanford and Savannah River. 
UF, is processed in diffusion plants 
for separation of small amounts of 
fissionable U-235 from nonfissionable 
U-238. 

For uranium metal production, 
uranium tetrafluoride is mixed with 
magnesium metal, and the mixture is 
packed into containers (called 
“bombs”’). A thermit-type reaction oc- 
curs when the contents are heated to 
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ignition. Uranium metal is separated 
from a slag (containing magnesium 
fluoride) by mechanical means, is made 
into uranium ingots by vacuum cast- 
ing. Ingots are iwnen rolled and ma- 
Ciuned in a metal taorication plant to 
prouuce uranium siugs for reactors. 

A Scrap pian is uulized to recover 
uran.um vaiues trom various waste 
sueams Of ine piant. The ituncuion of 
this scrap piant is to recover a high- 
grade uranium concentrate of low 
halogen content from processed scrap 
materials produced in the green salt 
and metals production operations. Lhe 
scrap inciupdes slag, bomb liner and 
derby chipp.ngs trom the bomb reduc- 
tions, anu broken moids and crucibies 
from remelt Operations. 

A cioser loox at magnesium fluoride 
slag processing is warranted, Keason: 
Akbv preters not to add to its present 
Slag-processing facilities. 

in fact, AEC last year invited in- 
dusiry to submit proposals for process- 
ing 4,000 tons/year of uranium-mag- 
nesium fluoride slag from government 
production plants in privately owned 
tacilities. These proposals are due be- 
fore April 1, ’57. 

Liquid-liquid extraction processes at 
Mallnckrout’s St. Louis and Weldon 
Spring feed materials plants employ 
somewhat different solvents and equip- 
ment than the kind used at Fernald. 
The same holds true for accessory 
operations nitric acid recovery, NO, 
recovery and denitration. The over-ail 
processing schemes, however, are 
identical. Sampling, digestion, solvent 
extraction, denitration, reduction, hy- 
drofluorination, reduction to metal, 
and remelt to ingot, all apply. 

Most of the operations, data and 
technology related to these feed mate- 
rials refining operaiions are still classi- 
fied. However, AEC is presently re- 
viewing the classification status of feed 
materials technology, most of which 
has already been designated declassi- 
fiable. 

Because atomic energy developed 
so rapidly during the hectic war years, 
many processes had to be frozen with- 
Out attempting to optimize efficiencies. 
Processing uranium through the UF, 
route was particularly attractive. Rea- 
son: by routing uranium into either 
metal (by reduction) or uranium hexa- 
fluoride (by fluorination), it was possi- 
ble to direct the then-scarce uranium 
either to a plutonium production re- 
actor or to a gaseous diffusion plant 


for separation of U-235 and U-238. 
Fortunately, both routes were success- 
fully developed. 

Most feed materials operations dif- 
fer little from mechanical, chemical 
and metallurgical operations already 
familiar to industry. In many ways 
uranium chemistry applies to such non- 
ferrous metals as titanium, thorium, 
columbium, and zirconium. 

Recently, a great deal of govern- 
ment and industry effort has been di- 
rected toward achieving maximum 
exchange of research and development 
data on all of these metals (within 
AEC security limits and confidential 
company policies). 

Some techniques that have been 
looked at: sodium vapor-phase reduc- 
tion of metal halides; electrolytic re- 
duction using molten salts; electrical 
discharge techniques; low-temperature 
methods; direct halogenation of ores 
and concentrates; and “bomb” reduc- 
tions of metal halides with magnesium, 
calcium or sodium. 

The bomb reduction process for 
converting UF, into metal is essen- 
tially a modified Kroll process, com- 
parable to that used in zirconium and 
titanium processes. 

If a continuous method of convert- 
ing the metal halide into metal is de- 
veloped, it should then be possible to 
adapt the technique to the other metals 
mentioned. This is obviously one of 
the factors motivating widespread in- 
terest in such developments. 

Nowhere in atomic energy opera- 
tions are better opportunities offered 
industry than in assuming further re- 
sponsibility for feed materials produc- 
tion. 

In recent months, there has been 
renewed interest in continuing the 
trend of integrating raw and feed ma- 
terials operations. Uranium ore proc- 
essing mills, particularly large ones or 
new custom units could handle product 
from several mills, extend the con- 
centration of ores beyond the present 
purity of about 75% U.,Og. 

Product quality could be compar- 
able to that achieved by solvent ex- 
traction in present feed materials 
plants. Refining operations could then 
be simplified in these facilities. 

Types of participation that have 
been suggested: locating a feed mate- 
rials plant next to a large concentrate- 
producing mill; a similar setup de- 
signed with adequate capacity to proc- 
ess additional ore concentrates (on a 
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custom basis) from other mills; custom 
feed materials plants located near ore 
concentrating mills, using products 
from these as feed. 

In Oct. ’55 AEC for the first time 
invited proposals for private industry 
to process uranium ores or concen- 
trates into refined uranium salts — 


March 9, 1957 ¢ Chemical Week 


¥ 








Reduction to UO2 
(brown oxide) 
and hydrofluorination 
to UF, (green salt) 








Y 


Reduction 
to uranium metal 
with magnesium 


¥ 
U (metal) 


4 Fe 














uranium trioxide (UO,), uranium 
tetrafluoride (UF,) or uranium hexa- 
fluoride (UF,). A five-year purchase 
contract was guaranteed, with deliver- 
ies to commence on or before April 1, 
59. 

The first such contract awarded 
went to the General Chemical Divi- 
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sion of Allied Chemical & Dye Corp. 
(New York), provides for processing 
5,000 tons/year of U.Og concentrate 
to UF, for a five-year period, ending 
April 1, °64. 

Allied’s refining process will dif- 
fer considerably from those used in 
existing government-owned facilities. 
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The new plant will directly fluorinate 
the ore concentrate, purify it by frac- 
tionating the volatile halides, thus 
eliminating the need for solvent ex- 
traction. This fractionation scheme is 
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one being considered for other opera- 
tions, e.g., spent fuels reprocessing. 

A number of modifications or com- 
pletely new feed materials processing 
ideas have also been suggested recently 
in unclassified literature: 

e Thermal decomposition of ura- 
nium nitrates and metal nitrates in 
raffinate streams following uranium 
extraction by new, continuous and 
simplified processes. 

e Using moving-bed techniques for 
conversion of UO, into UO, and 
UO,. 

e Using larger bombs and continu- 
ous reduction methods for converting 
UF, into metal. 

e Using powder metallurgy for fuel 
element fabrication, supplanting the 
present rolling mill. This works par- 
ticularly well for other than cylindrical 


shapes. It is attractive also for possible 
simultaneous pressing and canning. 

e New materials and engineering 
techniques in solvent extraction and 
ion exchange, important to both raw 
and feed materials operations. 

e Basically new processing routes 
offering many advantages—technical 
and economic. General Chemical’s 
direct ore fluorination is one. Others 
utilize chlorination, oxide reduction 
and ion exchange. 

Big savings over investment and 
operating costs of AEC-owned plants 
can be achieved by: 

e Handling all engineering procure- 
ment, construction and operation by 
normal industrial practice. 

e Critically reviewing and evaluat- 
ing at regular intervals specifications 
of various products, e.g. uranium 
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metal, UF, and ore con--ntrates. In 
many instances these have been ar- 
bitrarily established. 

e Utilizing new processes and 
technology where justified. 

e Completely integrating raw and 
feed materials operations. 

e Integrating feed materials with 
fuel fabrication and fuel reprocessing. 

e Industry purchasing or leasing 
of government plants. 

These represent realistic incentives 
for industry to participate further in 
atomics. 


Processing Reactor Fuels 


It is not feasible to completely 
burn up fissionable material in a 
reactor. This is due to accumulation 
of fission-product poisons, possible 
radiation damage to elements result- 


ing in dimensional changes, and 
depletion of fissionable material. The 
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effective life of a fuel element— 
before reprocessing is needed—is a 
function of these factors and is 
largely dependent on the primary 
purpose of the reactor—the produc- 
tion of power or new fissionable 
material (Pu-239 or U-233). 

Separation processes for treatment 
of irradiated reactor fuels are, of 
course, intimately related to type of 
reactor, fissionable and fertile mate- 
rials, “specific power” of reactor sys- 
tem, nature of fission products, fuel 
burn-up, purpose of reactor, fuel 
fabrication, hazards, and techniques 
of disposal of radioactive wastes. 

Fissionable materials proposed as 
nuclear fuels are U-235, U-233 and 
Pu-239. Natural uranium (initial 
U-235 content of 0.71%) is cur- 
rently used for Pu production and is 
being considered as a combined fuel 
and fertile material in stationary 
power reactors. Enriched uranium 
may contain from 1 to 90% U-235, 
depending on the type and purpose 
of the reactor. 

Fertile materials proposed are 
U-238 in natural, depleted or partly 
enriched elements and Th-232 in vari- 
ous breeding designs. 

Aside from fuel type, degree of 
enrichment, neutron velocity, thermal 
power and purpose, reactors may be 
characterized in terms of phase 
phenomena: 

(1) Heterogeneous—with metal, 
ceramic or cermet fuel elements in 
various enrichments. Materials such 
as zirconium, stainless steel, etc., 
used for cladding or alloying have an 
obvious critical bearing on difficulties 
encountered in reprocessing the fuel 
and the nature of the wastes. The 
majority of reactors for all purposes 
fall into this category. 

(2) Homogeneous—aqueous solu- 
tions or slurries and liquid metal 
fuels. The slurries are, of course, not 
actually homogeneous in the strict 
sense of the word. 

The various permutations of phases, 
coolants, moderators, fuels, breeders, 
etc., that have been proposed or are 
being studied have been described and 
discussed extensively in innumerable 
symposia and publications in recent 
years. The diversity of the many 
combinations, and inevitable com- 
plexities, would present a staggering 
technical problem, requiring exten- 
sive and costly research and devel- 


opment. Obviously, with more and 
different types of fuels to process, the 
investment problems and costs of re- 
processing and waste disposal will 
increase. 

Moreover, it is not realistic to view 
as separate entities any of the cate- 
gories of fuel production, fabrica- 
tion, reprocessing, waste disposal and 
even various structural materials, 
reagents and chemicals. Studies of 
economic feasibility are quite mean- 
ingless and misleading without valid 
engineering evaluations and cost es- 
timates on literally all aspects of fuel 
cycles, coolants, moderators and 
other pertinent materials and factors 
—divorced from direct or indirect 
government subsidies. 

The logic of integrating these and 
other closely related variables is 
widely endorsed. However, a study 
of the variety and degree of effort by 
both government- and industry-sup- 
ported programs clearly shows that a 
lack of truly effective integration and 
appreciation of all related factors is 
one of the most pressing problems to 
be resolved for development of peace- 
time uses of atomic energy. 

Not only nuclear reactor schemes 
but also reprocessing and waste dis- 
posal processes can be effectively 
characterized in terms of phase phe- 
nomena. Space and security limita- 
tions do not permit more than a 
cursory review of reprocessing meth- 
ods. 

The solvent extraction schemes are 
currently the most important and the 
only effective processes in extensive 
large-scale operation for processing all 
combinations of fissionable, fertile, 
diluent, contaminant and fission prod- 
uct materials. These processes are an 
application of multiphase contacting 
with the usual related operations of 
phase separation, solvent treatment, 
etc. All are adaptations of familiar 
chemical engineering technology. Ap- 
plications of solvent extraction to sepa- 
ration of inorganic materials in extrac- 
tive metallurgical and chemical fields 
have been greatly stimulated by opera- 
tions in irradiated-material processing, 
in the refining of uranium concentrates 
into purified metal and UFg, and in 
the concentration of uranium-contain- 
ing ores. 

Alternate techniques to liquid-liquid 
contacting (solvent extraction with 
organic-aqueous systems and liquid 
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metal-fused salt combinations) that 
have been suggested or utilized for re- 
processing include solid-liquid (precip- 
itation, adsorption, ion exchange), gas- 
solid and gas-liquid (volatilization and 
distillation). Both batch and continu- 
ous techniques of most of these have 
been studied or used. Temperatures 
vary over a wide range, depending on 
properties of the systems. Shielding, 
remote control, provisions to cope with 
hazards, scale of operations, and other 
factors are contingent on the specific 
separations desired. 

A number of selective precipitation 
techniques for separating plutonium 
from spent reactor fuel have been 
studied, including the bismuth phos- 
phate method first used for separating 
plutonium from uranium and fission 
products. Because of the small amount 
of plutonium and fission products 
relative to uranium, carriers can be 
used. These may function by forma- 
tion of solid solutions, adsorption or 
other mechanisms. 

Ion exchange can be used for con- 
centration of solutions, metathesis, re- 
moval of desired or undesired sub- 
stances from solution, and separation 
of ions. It has possibilities for removal 
of fission products from process solu- 
tions or wastes; separation of uranium 
and Pu; and separation of Th and U- 
233. Because of their susceptibility to 
damage by radiation, organic exchange 
resins have been largely limited to con- 
centration decontaminated solutions 
from solvent extraction. Uses of ion 
exchange may be broadened by new, 
continuous, moving-bed techniques, 
development of inorganic exchange 
materials and permeable membranes. 
Ion-exchange methods should continue 
to be important tools for reprocessing 
operations. 


Volatilization techniques are based 
on differences in volatility between 
hexafluoride and fission product fluo- 
rides. Fractional distillation or con- 
densation, and adsorption have been 
suggested for removal of relatively 
small amounts of fission-product fluo- 
rides leaving with the UF,. One sug- 
gested approach is to react fuel ele- 
ments with anhydrous HF in a bath of 
fused fluoride salt. Following dissolu- 
tion of the metal fluorides thus formed, 
fluorine gas sparging produced UFg, 
which distills off from most of the 
fission products and other metal fluo- 
rides. Adsorption is used to separate 
contaminants from UF, _ product. 
CIF,, BrF, or other interhalogens 
may be used instead of fluorine. These 
fluorinating agents may be used direct- 
ly on the metal, but this would not be 
economical. Because of the difficulty 
of producing PuF,, volatility tech- 
niques may be limited to recovering 
highly enriched uranium from fission 
products and diluents. 

Development work on pyrometal- 
lurgical processes indicates that such 
high-temperature schemes may per- 
mit partial separation of uranium, plu- 
tonium and fission products. Shielded 
fabrication, transport and fuel ele- 
ments handling would be required. 

In the processing of aqueous homo- 
geneous reactor fuels, it is hoped that 
a relatively simple scheme of a con- 
tinuous sidestream withdrawal can be 
used, with removal of insoluble fission 
products in a hydroclone. 

Further data have been released by 
the AEC on liquid-liquid extraction 
schemes for separating: plutonium 
and natural uranium; U-233, thorium 
and protactinium; and any of the pre- 
ceding from each other, from fission 
products, from inactive diluents and 
from contaminants. Of the above tech- 
niques, only the solvent-extraction and 
bismuth-phosphate-precipitation proc- 
esses have been utilized extensively on 


‘a relatively large scale. Apparently, 


very little conclusive information is 
available on the nature of radioactive 
wastes to be expected from these vari- 
ous reactors and reprocessing schemes. 

A processing sequence for aqueous 
solutions would include storage of re- 
actor elements to permit decay of 
short-lived fission products; solubiliza- 
tion of elements in suitable reagents 
with treatment to provide proper clar- 
ity and concentration for feed to ex- 


traction; hold-up facility for feed solu- 
tion; separation in columns or other 
contactors; collection of products and 
waste streams; treatment and recycling 
of solutions and reagents. 

There is a natural tendency to con- 
sider these problems as a completely 
separate engineering technology, with 
the resultant freezing of objective 
thinking. Certainly many aspects are 
unique and foreign to other chemical 
engineering operations. It should be 
clear, however, that the problems and 
processes lie primarily within the prov- 
ince of chemical engineering rather 
than nuclear reactor engineering or 
engineering physics. 

Every attempt should be made to 
utilize the normal, critical and objec- 
tive approach of chemical engineering. 
This will be greatly aided by encourag- 
ing publication of problems and data 
in the normal channels of technical 
literature — chemical engineering, 
chemistry, metallurgy, etc. 

Many problems of a challenging and 
fascinating nature are present for 
chemical engineers in design specifica- 
tions for remote, direct and under- 
water maintenance. Selection and de- 
velopment of solvents with desired 
properties are guided by usual criteria 
of physical and chemical characteris- 
tics—with the additional factor of ra- 
diation stability. Numerous types of 
equipment have been studied or used, 
particularly pulse and packed columns, 
and mixer settlers. As in any other 
field, there are fertile areas here for 
development of more efficient, simple 
and compact designs. For instance, 
various centrifugal schemes seem to 
have special merit. 

A liquid-liquid contacting applica- 
tion under consideration involves fused 
salt mixtures for processing uranium- 
bearing bismuth solutions from liquid 
metal fuel reactors. Here, again, the 
full background of industrial compe- 
tence in handling liquid metals and 
fused salts of this type can be utilized. 
Another approach involves removal of 
plutonium and fission products from 
uranium by liquid-liquid extraction of 
molten uranium with another molten 
immiscible metal. 

To summarize briefly, the problems 
of fuel reprocessing and accompany- 
ing waste disposal require the best 
chemical engineering competence. 
Progress has been made, but much 
more can and will be accomplished if 
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development proceeds through normal 
commercial, competitive channels— 
assuming this can be encouraged by 
adequate incentives and dissemination 
of information. 

In this regard, two recently an- 
nounced private fuel fabrication and 
reprocessing programs are important: 
Westinghouse Electric and Union Car- 
bide Nuclear have disclosed plans to 
provide a complete service for fabricat- 
ing and reprocessing various nuclear 
fuels, commencing with homogeneous 
fuel mixtures; Sylvania Electric and 
Corning Glass have also joined to 
form a company to produce metal and 
ceramic fuel elements and to reprocess 
the spent fuels. 

Fuel element manufacturing plants 
are in operation by Babcock & Wilcox 
in Lynchburg, Va., and by Metal & 
Controls Corp. in Attleboro, Mass. In 
addition to Sylvania-Corning Nuclear 
Corp., AMF Atomics (Canada), Gen- 
eral Electric Co., Mallinckrodt Chem- 
ical Works and Olin Mathieson Chem- 
ical Corp. have announced plans to 


erect fuel element fabrication facili- 
ties. 

Approximately a year ago, AEC an- 
nounced that it had approved a pro- 
gram to encourage private industry to 
build and operate plants for the chem- 
ical processing of irradiated fuel ele- 
ments from research and power reac- 
tors, with a goal to have commercial 
processing plants in operation as it 
becomes necessary to process fuel ele- 
ments from privately owned power re- 
actors. 

Union Carbide Nuclear will be a 
major subcontractor on the Babcock 
& Wilcox project for the design, fabri- 
cation and operation of a liquid-metal- 
fueled reactor experiment. Union Car- 
bide Nuclear will function primarily in 
the chemical reprocessing of the fuel. 

Westinghouse Electric recently an- 
nounced that Union Carbide Nuclear 
has also accepted responsibility for the 
reprocessing system for the aqueous- 
homogeneous reactor that Westing- 
house is developing for Pennsylvania 
Power & Light Co. 
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Waste Disposal 


One of the most remarkable and 
perplexing aspects of all of the well- 
publicized nuclear reactor projects 
is the almost insignificant attention 
they pay to the problem of waste 
disposal. Remarkable because neither 
the technical nor economic feasi- 
bility of any type of reactor can be 
established without sound data on 
all aspects of fuel production, fabri- 
cation, reprocessing, recycle and 
waste disposal. 

As shown in the previous section, 
reprocessing of reactor fugls has 
been studied sufficiently to establish 
that technically feasible processes 
can be developed for most, if not 
all, of the types of reactor fuels that 
have been proposed or investigated. 
Economic feasibilities in reprocess- 
ing are still very indefinite, as has 
been pointed out. 

In the disposal of radioactive 
wastes, however, there is no realistic 
gauge of costs other than experience 
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with underground storage methods 
(i.e., at Hanford). Moreover, no 
sound, long-range technical answer 
to the problem has been demon- 
strated. Underground storage of 
liquid wastes is certainly not to be 
considered a permanent solution of 
the problem. 

Methods of handling radioactive 
wastes can be categorized as follows: 

(1) Storage, possibly with prior 
treatment or concentration to pro- 
vide liquid or solid product. 





(2) Dilution of gases or liquids to 
what is considered a safe level of 
activity. 

(3) Concentration by evaporation, 
biological assimilation, ion exchange 
or other methods. 

Some specific disposal methods: 
(1) adsorption on Montmorillonite 
and Kaolinite clays with subsequent 
fusion of the clays into ceramics; 
(2) disposal in dry oil wells; (3) fusion 
in glass; (4) incorporation into con- 
crete, which may be buried at sea 
or in a dry area, or into preleached 
concrete for subsequent burial; (5) 
coprecipitation; (6) electrolytic dep- 
osition; (7) sulfur fusion; (8) disposal 
in underground storage tanks, as at 
Hanford. 

Factors that figure strongly in a 
discussion of waste-disposal methods: 
type of fuels being reprocessed and 
the reprocessing methods employed; 
permanence of disposal, which has 
not been completely demonstrated 
by any method—even AEC’s tank 
storage; realistic costs with an ac- 
curate indication of degree of subsidy, 
if any, by the government; hazards 


LEAD BRICKS, LEAD GLASS: Safe handling is the problem. 


from both 
causes. 

One of the most promising sug- 
gestions set forth for disposing of 
high-level radioactive wastes is the 
pumping of these materials into dry 
oil wells. These wells, occurring 
thousands of feet below the ground 
surface, would be gas-tight with a 
negligible diffusion of the waste 
solutions through the rock strata. 
Proximity of such wells to fuel re- 
processing plants would be a vital 
cost factor in view of the need for 
transportation in shielded carriers. 

Experimental work is under way 
on a number of schemes for the fixa- 
tion of waste fission products in an 
inert solid carrier. Such processes 
would be designed to permit the 
carrier, with contained radioactive 
materials, to be permanently stored 
in such a way as to eliminate or 
minimize migration of radioactivity 
into the environment. 

Among those engaged in _ this 
work are Brookhaven National Lab- 
oratory, The Oak Ridge National 
Laboratory, Los Alamos Scientific 
Laboratory, Argonne National Lab- 
oratory and the National Reactor 
Testing Station at Arco, Idaho. 
Various universities and private re- 
search organizations have either ini- 
tiated work on a fixation approach 
(e.g., hydrated alumino-silicates are 
being investigated as carriers by 
Johns Hopkins University) or have 
quoted proposals to AEC for such 
programs. 

The work at Brookhaven is on the 
evaporation of radioactive solutions 
with subsequent conversion into the 
oxide form of the inert-salt and 
fission-product constituents of high- 
level wastes. Separation of extraneous 
ions, such as aluminum and zirco- 
nium, by leaching is followed by 
direct absorption of radioactive ions 
on Montmorillonite clay. Ions are 
permanently fixed on the clay by 
firing, which produces disposable 
ceramics, 

On the basis of information pub- 
lished to date, all of these programs 
appear to be in a very preliminary 
stage. Technical feasibility of none 
of these has been demonstrated. 

Considerable work has been con- 
ducted at Oak Ridge National Lab- 
oratory on the use of ion-exchange 
techniques for selective removal of 


natural and wartime 
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specific isotopes such as cesium-137 
and strontium-90. Removal of these 
highly radiotoxic and long half-lived 
isotopes would substantially reduce 
the effective radioactive life of the 
waste, thus increasing the possibili- 
ties of safe disposal into the eniron- 
ment under controlled conditions. 

Suggestions have been made for 
fusing radioactive waste into glasses, 
in a form suitable for burial. This 
assumes that a glass product can be 
produced that is not subject to leach- 
ing by ground water and, further, 
that a suitable glass fusion can be 
conducted. 

Another proposal involves evapo- 
ration of liquid radioactive wastes to 
dryness and subsequent fusion of the 
solid in molten sulfur. Upon cooling, 
a disposable solid product would be 
produced. That the product would 
be suitable for burial depends on 
two major assumptions: heat gener- 
ated by radioactive materials would 
not melt the sulfur; the product 
would be able to resist leaching by 
ground water. 

Coprecipitation of wastes with 
clays, aluminum hydroxide and vari- 
ous flocculent precipitates would pro- 
duce a slurry that would still require 
processing by some technique, e.g., 
fixation into inert solids. 

In addition to dry oil wells, various 
types of geologic formations are 
being considered as repositories into 
which untreated wastes may be 
discharged. These include: deep- 
base formations containing stagnant 
brines, spaces formed by dissolution 
in salt beds or salt domes, surface 
pits evacuated in shale formations, 
unsaturated zones at appreciable dis- 
tances above the water table. Wells 
drilled specifically for such purposes 
are also under consideration. 

Studies have also been conducted 
on various means of incorporating 
concentrated liquid waste into a con- 
crete monolith that may be buried 
at sea or buried in a remote location 
(such as Death Valley) where there is 
negligible annual rainfall and remote 
ground water. Also considered: pre- 
leaching of the concrete to provide 
a relatively stable and nonleachable 
monolith that is subsequently buried. 

The diversity of opinion and ap- 
proaches on nuclear reactors for all 
purposes—research, prototype, test, 
power, etc.—renders it impossible at 
this time to project with any degree 
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of confidence the developments, de- 
signs and cost estimates on processes 
for the treatment of spent fuels. 
Thus, the nature of the bulk of radio- 
active waste has not been established. 
It is not surprising, therefore, that 
no method of ultimate disposal has 
been developed. Even approximate 
estimates of actual costs are no better 
than vague guesses. But the economics 
of waste disposal have a critical 
bearing on the actual cost of power 
from nuclear energy. 


COOLED STORAGE TANKS: One way to handle high-activity waste. 
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To appreciably reduce the current 
estimates of costs of waste disposal, 
it is probable that reactors will have 
to be designed with increasing proc- 
essing cycle times to yield waste 
materials in a minimum volume per 
unit amount of fuel processed. 

Considerable and costly research 
and development work will be re- 
quired to resolve the problem of 
waste disposal. The ultimate criteria 
of any disposal method will be 
health-safety factors. 
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It all adds up to this... 


IGHT now, atomic energy is an expansive mar- 

ket for chemicals, materials, and services of 
all descriptions. It’s still basically a military market 
and pretty close to a government monopoly on the 
purchasing end: AEC is by far the biggest spender 
in the field. Last year, AEC’s outlay for plant, mate- 
rials and operations ran to some $2 billion. 

The chemical process industries today take a not- 
insignificant bite of this $2-billion pie. Atomic energy 
is the impetus for exciting new materials (titanium, 
zirconium, etc.) that are burgeoning into sizable new 
sources of income for producers. And the atomic 
program consumes copious quantities of less glamor- 
ous, workaday chemicals. 

But the business potential in atomic energy has 
barely been nicked. As more private capital flows 
into the field, nonmilitary nuclear development will 
accelerate, and the market will broaden. How fast 
atomic energy shifts into private hands, however, will 
depend largely on how keenly industry is aware of 
the incentives, and how well it creates new and better 
ones. Considerations involving security, safety, liabil- 
ity and politics all nave a bearing here. But 
perhaps most important is a phantom called “nuclear 
engineering.” 

Many firms that could be reaping commercial re- 
wards from the atomic energy program are being 
frightened off by the specter of a highbrow science 
practiced only by a handful of the initiated. There’s 
a fairly widespread, although vague, feeling that so- 
called nuclear engineering is populated by earnest 
young geniuses who are combinations of superphysi- 
cist, superchemist, superengineer, supermathemati- 
cian—in short, supermen. Part of this whole idea 
is that you can’t have anything to do with atomic 
energy, shouldn’t even explore the possibilities, unless 
you have a stable of these supermen. 

Little that has appeared in print has served to 
dispel this illusion. The facts, however, are far differ- 
ent. What passes for nuclear engineering is largely a 


loose collection of the technologies of the fields that 
impinge upon the nuclear program. “Nuclear tech- 
nology” is really nothing more or less than applied 
chemical and metallurgical technology. And process- 
es involved in the operation of nuclear reactors and 
the production of reactor materials are made up of 
the same unit operations that underlie chemical proc- 
esses. True, special factors—e.g., radiation—must 
be taken into account; but is this very much different 
than taking corrosion, for example, into account in 
designing a chemical process? 

It would probably be fair to say that nuclear tech- 
nology is based 90% on established technology, 10% 
on something new—a new kind of energy. 

A growing realization of these truths will do more 
to hypo private atomic energy development than can 
a thousand starry-eyed speculations on the future 
glories of the atomic age. 

“Gee whiz” has taken industrial atomic energy 
about as far as it can. Now is the time to start work- 
ing for the real profits. 





Picture CREDITS: 
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TANTALUM: Oak Ridge National Laboratory; 
Brookhaven National Laboratory, AEC. 
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OU'RE UNLIKELY to see a nematode—the 
Woe parasite so tiny that three or 
four can fit on a pinhead. But growers can see 
the serious crop damage nematodes cause. 

Now there are two effective weapons to con- 
trol nematodes . . . Shell Chemical’s D-D® and 
Nemagon* soil fumigants. Injected into the 
soil as liquids with conventional equipment, 
these soil fumigants become gases, which 
spread underground, killing the nematodes. 
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Pinhead predator with a billion-dollar bite 


And only one pre-planting treatment lasts an 
entire season. Liquid or granular, Nemagon 
soil fumigant also can be applied to many liv- 
ing plants, now making possible nematode 
control during the growing season. 

Bringing new and better soil fumigants to 
the farm is another example 
of Shell Chemical’s partner- 
ship with agriculture and in- 
dustry. «Shell Chemical trademark 


Shell Chemical Corporation 


Chemical Partner of Industry and Agriculture 
NEW YORK ba 
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Owens-ILLINOoIS ASSURES 


Co-ordinated Research 


Pure research into formulae and fab- 
rication of glass, packaging research 
into processing and handling methods 
in customer plants, and market re- 
search into consumer attitudes, add 
up to greater specific value for your 
packaging dollar. 


Engineered Design 


The package that takes your product 
to market must take three needs into 
account. Considerations of its func- 
tion in the retail store, its operating 
efficiency and its consumer utility all 
become a part of the prescription for 
an Owens-Illinois package. 


You A 
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The Right Container 


Facilities at Owens-Illinois are versa- 
tile. Talents are varied and many. So 
you can count on obtaining a container 
exactly suited to your needs—one that 
blends salesmaking beauty, product 
protection and utility in the propor- 
tions required to attract customers. 


Battery Acid, Tire Cleaner or Auto Polish — 





| BATTERY ACID 
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COMPLETE PacKAGING APPROACH 


The Right Closure 


Know-how as to the best available 
liner and closure—best for packing, 
displaying, or using a specific product 
—may well be one of the most impor- 
tant single points through which ex- 
pert packaging counsel will reward 
you many times over. 


Needed Fitments 


With emphasis on the word “needed,” 
Owens-Illinois specialists are keenly 
aware of sales benefits possible 
through use of plastic shaker and 
pour-out fitments which are not 
“gadgets” but which increase con- 
sumer satisfaction with your product. 


Merchandising Cartons 


Modern cartons are developed only 
through systematic consideration of 
their opportunity to serve you in the 
retail store and retail warehouse as 
well as on your own filling line and 
in transit. Owens-Illinois is pioneering 
such developments. 


you can ride to greater sales... 


DURAGLAS CONTAINERS 
AN () PRODUCT 
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with an Owens-Illinois 


package that sells through 


convenience in 





It’s a well known fact that in addi- 
tion to a good product one secret to 
greater sales is a well designed and 
engineered glass package. 

Glass does more than let custom- 
ers see what the product looks like. 
It adds a sparkle and eye-catching 
appeal to packages displayed in the 
store. An attractive, easily recog- 
nized package means more repeat 
sales, too. 

In addition, a glass package pro- 
tects the contents, shows the supply 


Use 


available and maintains good qual- 
ity throughout many openings and 
closings. There’s no waste or spoil- 
age, either. A distinctively designed 
glass package can give your adver- 
tising campaign a tremendous boost. 

Market-minded designers at 
Owens-Illinois will help you plan a 
well styled glass container with a 
powerful merchandising appeal all 
of its own. Owens-Illinois can pro- 
vide glass containers of all types, 
capacities and designs. 


Owens-ILLINoIs 


GENERAL OFFICES +» TOLEDO 1, OHIO 





These huge 
tank sections 
are protected 
against acid 
attack by U.S. 
Permobond. 


Their shipment from 
maker to “‘U.S.’’ plant 
to customer was 
handled by “‘U.S.”’ 


The expansion plans of a Southern chemical plant 
called for the design of a processing tank that was so 
huge it could not be shipped in one piece. 

So the steel fabricator’s engineers, working with 
“U.S.” engineers, designed the tank in 2 parts. The 
tricky task of transporting these immense sections from 
the fabricator to the “U.S.” plant (where U.S. Permo- 
bond protective linings were installed) and from there 
to the chemical plant was arranged by “U.S.” traffic 


Mechanical Goods Division 








specialists. When the 2 sections arrived at the chemical 
plant, “U.S.” field service men vulcanized the joints 
after the halves were welded together, making a com- 
plete rubber lining with no seams or joints. Thanks to 
the Permobond® lining, the tank is immune to acid 
attack. 

For protection against corrosion of tanks, piping, 
valves—get in touch with U.S. Rubber technicians at 
Rockefeller Center, New York 20, N. Y. 


United States Rubber 


90 


Chemical Week e March 9, 1957 





Technology 


Newsletter 





CHEMICAL WEEK 
March 9, 1957 





Scientific Design’s xylene oxidation process may owe its effective- 
ness to bromine activation of a metal catalyst. The SD process is the 
method that has been purchased by Standard of Indiana for use in its 
proposed 60-million-Ibs./year plant (CW Technology Newsletter, Dec. 8). 





Difficulty in oxidizing the xylenes to phthalic acids or anhydrides 
is that one methyl group oxidizes readily enough, but more strenuous 
conditions must be applied to oxidize the second group. (Exception: 
o-zylene, oxidizable in the vapor stage to phthalic anhydride.) There are 
several ways of getting around this (CW Technology Newsletter, Dec. 31, 
'55). But Scientific Design whipped up a great deal of interest when it 
said that it had worked up a one-step, liquid-phase air oxidization. 


No explanation of what makes the process work is forthcoming 
either from SD or from Standard. But the growing wealth of patents and 
patent applications on the technique is providing clues. Australian Patent 
Application 16,742/56 and Belgian Pat. 546,191 indicate that bromine 
is the real secret. It’s not clear exactly how the bromine functions, but it 
seems certain that the success of the process depends on the use of both 
bromine and a metal catalyst. Also likely: the process is carried out in 
an acetic-acid medium. 


And Standard Oil of Indiana reports progress in rehabilitating 
its plant to make gasoline and chemicals from natural gas at Brownsville, 
Tex. In its annual report, out this week, the company says: “We have 
apparently overcome the serious operating difficulties that plagued the 
plant when it was operated by others . . . continued in part even after 
the extensive revamping that we carried out.” Elsewhere in the report 
reference is made to heavy depreciation charges and startup expenses. 





The feasibility of using thermal diffusion to produce zirconium 
and other hard-to-win metals required for atomic power plants will be 
tested at the University of Tennessee. The process study will be carried 
out under a $25,000 research contract recently awarded the school by 
Union Carbide Nuclear Co. (division of Union Carbide and Carbon Corp.). 





Key component of the proposed separation system is a new 
horizontal thermal-diffusion column developed by U-T Professor S. H. 
Jury (CW, July 7, ’56, p. 52). The column was conceived as a tool for 
separating organics. Adapting to metallic compounds will be attempted 
in two stages: it will first be tried for the separation of common salts, 
then for salt mixtures obtained from metallic ores. Only the first phase 
is covered by the one-year contract with Carbide Nuclear. 


Sinclair’s X-Chemical, the fuel additive it has been promoting 
so heavily, is tri-n-butyl phosphine, made by Food Machinery and Chem- 
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ical. And that comes straight from Sinclair itself, which last week for the 
first time confirmed to CW that earlier speculation along those exact 
lines had been correct (CW Technology Newsletter, Feb. 2, et priori.). 


The first pipeline shipment of 400 tons of coal that got lost 
in Pittsburgh Consolidation Coal Co.’s 108--mile pipeline was located 
last week 25 miles from where it started. Cause of the stoppage—just 
below the pipeline’s second pumping station—hasn’t been disclosed. James 
Hyslop, president of the company’s Hanna Coal division, expects that the 
coal slurry will be stirred back into suspension when pumping is resumed. 
Pitt Consol officials expected some startup headaches, says Hyslop, are 
“not at all” concerned about the stoppage. 





Britain is spending a larger slice of its gross national product 
on research and development than is the U. S.—2% vs. 1.5%. Preliminary 
figures show that during 1955 Britain spent $930 million—private indus- 
try accounted for about $518 million of that. Together, the aircraft, 
electrical engineering, and chemical and allied industries spent about 
three-quarters of industry’s total. 





But, although the expenditure as a percent of the national 
product is higher than in the U. S., the outlay per capita is only half what 
it is here. In Britain, moreover, about two-thirds of the research expendi- 
ture is devoted to defense—compared with one-half in the U. S. 


Merck reports that a chemical used in treating leprosy is an 
effective hardening agent for epoxies. It's DDS (4,4’-diaminodipheny]l- 
sulfone), which the firm has available in developmental quantities. Merck 
says that plans are under way for expanding capacity. 





The Atomic Energy Commission may junk plans for the 15- 
megawatt nuclear reactor now being designed for the Army Quarter- 
master’s proposed materials radiation center for food, plastics, and 
chemical research at Lathrop, Cal., in favor of a cobalt-60 gamma radia- 
tion source. 





AEC is dickering with Henry J. Kaiser Engineers to design a 
water-moderated, water-cooled reactor with a materials-testing-reactor-2 
type core surrounded by a blanket of neutron-activated isotopic material 
in aqueous solution. But, the commission told Congress this week, if it 
can get enough cobalt-60 at a “suitable cost” it may be desirable “to 
abandon the reactor in favor of a cobalt facility.” 


It’s this reactor that might be made available for nongovern- 
ment use in materials testing programs (CW Technology Newsletter, Dec. 
22, ’56). 
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Lab Hopping with Willy Waxheart— 
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Got a polish that won't give up the slip, Skip? 


polish formulator: 
W.W.: 


polish formlator: 
WeWe? 


when wax is the heart 


No skidding--it's a real problem! Whenever we apply 
the slide rule, our polish just doesn't measure up. 


Why not skate over to see the boys at Warwick? 
They've got hard, non-slip high gloss waxes for 
all kinds of polishes--they'll find you a wax 
with grip instead of slip! 


But our problem is special. 


Everybody's problem is special--that's why it 
pays to see Warwick, the world's largest producer 
of specialty waxes. Remember this motto: 


of your product...specify Warwick 


Warwick Wax offers the broadest selection in the wax field: samples, sug- 
gested formulations and technical service are available to you without obliga- 
tion. Prompt delivery is assured from stock and service centers in 33 principal 
cities. If your problem is wax—contact Warwick today! 


DIVISIONS OF SUN CHEMICAL CORPORATION 
Warwick Wax Company 


HORN (paints, maintenance and construction materials, industrial coatings) 
WARWICK (textile and industrial chemicals) + WARWICK WAX (refiners of 
specialty waxes) - RUTHERFORD [lithographic equipment) > SUN SUPPLY (litho- 


A DIVISION OF 
graphic supplies) > GENERAL PRINTING INK (Sigmund Uliman + Fuchs & Lang - 
Su Sun Chemical Corporation — Exsie + American 


+ Kelly * Chemical Color & Supply Inks * MORRILL (news inks) 


+ ELECTRO-TECHNICAL PRODUCT i lasti * PIGM Divi iN 
10th Street & 44th Avenue, Long Island City 1, N. Y. oe enrentypecr Aang aryl Phy rene ey ne 


STillwell 6-1100 


(pigments for paints, plastics, printing inks of all kinds) - OVERSEAS DIVISION 
(export) « A. C. HORN COMPANY, LIMITED (Canada) » GENERAL PRINTING INK 


Midwest Office: 6556 $. Melvina Ave., Chicago 38, Ill. CORPORATION OF CANADA, LIMITED + FUCHS & LANG de MEXICO, S. A. de C. V. 


© 1957—Sun LUdlow 5-5700 
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ADMINIS TR&#a OR 


PERSON-TO-PERSON EXPLANATIONS: 
During Chemical Progress Week company of- 
ficials in plant communities explain what their 
firms mean to their communities. In “home-town 
scientist mission,” some 12 New York-based 
chemical concerns will each send one scientist 
or engineer to his home town for appearances 
at local events. 


DISPLAYS: 

At schools and libraries, exhibitions of indus- 
trial and scientific materia's are planned. A full- 
size model of earth-circling satellite will be 
shown, for example, at University of Delaware. 


HOSPITALITY: 

On the schedule are numerous p!ant tours, such 
as the plan by Dow’s Texas Division to bring in 
senior classes of six local high schools to visit 
the Freeport plant and see the motion picture 
produced by the Texas Chemical Council. 


@ SPEECHES: 


Most of those planned wi!l be presented in 
chemical plant communities. Highlight of na- 
tional speaking program: address by MIT Presi- 
dent James Killian, Jr., at industry-education 
luncheon in New York. 


How Industry Tells Its Story 


While 
Assn. is considering possible changes 
for future Chemical Progress Week 


Manufacturing Chemists’ 


programs, individual companies— 
largely at the plant manager level— 
are firming up new ideas for this 
year’s observance of the event, set 
for April 8-12. 

As always, the main goal is to tell 
the industry’s story to its many pub- 
lics—its present and future customers, 
its employees, and its stockholders. 

But this year, there’s to be partic- 
ular emphasis on the everyday-life 
significance of chemistry and the 
chemical industry, and also on the 
importance of research—including its 
career opportunity aspects—to the in- 
dividual. 

Breaking the Barrier: To get these 
special messages to the people, state 
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and area CPW committees—most of 
which have been functioning since 
December—are coming up with a 
variety of new twists calculated to ar- 
rest the attention of students and other 
segments of the lay public. 

One of the more dramatic of these 
schemes calls for member companies 
to send staff scientists or engineers to 
their respective home towns, where 
they'll recount for the grass-roots audi- 
ence the industry’s struggles and 
achievements. About a dozen New 
York companies are expecting to use 
this personal approach technique. If 
possible, the science and engineering 
delegates will go out on this mission 
aboard the same plane. 

In Chicago, another person-to- 
person tactic will be the assigning of 
attractive young women as girl-on-the- 


street interviewers. They'll ask passers- 
by “What could chemistry do to make 
your life easier?” 

Man-Made ‘Moon’: The Delaware 
CPW committee is sponsoring a “New 
Frontiers Day” program at the Uni- 
versity of Delaware later next month, 
with the accent on the glamor and 
adventure in science. One feature will 
be display of a full-size model of the 
earth-circling satellite to be launched 
next year as one of the principal U.S. 
projects in the International Geo- 
physical Year. More than 300 teachers 
and scientists are expected to attend 
the day-long symposium, including au- 
thorities on outer space, oceanography 
and glaciers. 

CPW planners in Texas are some- 
what handicapped by the fact that 
their state is observing ‘Texas Indus- 
try Week” just ahead of CPW. Never- 
theless, a round of plant tours is being 
chartered for science teachers and 
students, and speakers will be avail- 
able for civic club meetings. In addi- 
tion, the chemical concerns along the 
Houston Ship Channel may repeat the 
jointly sponsored luncheon that was 
held last year at Diamond Alkali’s 
clubhouse for local business men, 
mayors and other civic leaders. 

On the Pacific Coast, pace-setter is 
the CPW committee of eastern Contra 
Costa County, northeast of Oakland, 
Calif. This group—working on a year- 
around basis—pitches its activities 
mostly toward students from junior 
high school through college years and 
toward parents. Speakers, films and 
piant tours are scheduled throughout 
the year, though the peak of activity 
always comes during CPW. One high- 
light of the Contra Costa program: an- 
nual essay contests in each of the 
area’s 13 high schools, with a $50 
U.S. savings bond for each school 
winner and an additional $50 bond for 
the best of the 13. Another Pacific 
Coast unit operating on a year-round 
basis is the Seattle area committee. 

Those 12-month programs are what 
some MCA leaders have in mind as a 
possible means of bolstering the as- 
sociation’s over-all public relations 
job for the industry. This wouldn’t 
necessarily de-emphasize CPW, but 
would recognize that the industry’s 
public relations problems are of a 
continuing nature. Such problems, 
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A DICTIONARY OF USES 
FOR LITHIUM CHEMICALS 


past... present... future 


absorbent (CO,): lithium hydroxide 


air conditioning: lithium bromide; lithium chloride; lithium 
chromate; lithium molybdate 


baths (heat treating): lithium fluoride; lithium chromate 

battery (alkaline electrolyte): lithium hydroxide monohydrate 

catalyst (crystal formation, esterification): lithium carbonate 

catalyst (polymerization; reduction): lithium metal 

ceramic (enamels, frits, glazes, ete.) : lithium carbonate; lithium 
chloride; lithium fluoride; lithium nitrate 


ceramic (raw material) lithium carbonate; lithium fluoride: 
lithium hydroxide monohydrate; lithium borate 


coating (lens): lithium fluoride 
coating (welding rod): lithium carbonate 


conductivity* (increasing of electrolytes, fused salts): lithium 
chloride - 


coolant: lithium chloride; lithium metal 

corrosion inhibitor: lithium bichromate dehydrate 
cosmeties: lithium stearate 

crystals (optical): lithium fluoride 

dehumidifier: lithium chloride 

de-icer: lithium chloride 

dispersing agent: lithium citrate 

dispersion stabilizer (deflocculant, ceramic): lithium citrate 
electrolyte: lithium hydroxide 

explosive:* lithium chlorate; lithium nitrate; lithium perchlorate 
fillers* (rubbers, plastics): lithium aluminum silicate 


flux (ceramic): lithium fluoride 


LITHIUM CHEMICALS, MINERALS, METAL e 


FERRO ALLOYS e STEEL ADDITIVES e COMMERCIAL MINERALS 
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Here is an introduction to the multitude of jobs which 
lithium compounds are doing now . . . show promise of 
doing in the near future. Though there’s no space for 
them here, there are further details ...and they are 
available. Let us know which compound or which job 
you're interested in, and we'll send you whatever data 
Foote has relating to your field of interest. Write the 
Technical Literature Department, Foote Mineral Co., 


120 Eighteen West Chelten Building, Phila. 44, Penna. 





TRONTIUM CHEM 


flux (soldering): lithium borate 

flux (welding and brazing): lithium chloride; lithium fluoride 

freezing point depressant: lithium chloride 

fuel*: lithium hydride; lithium metal 

grease: lithium hydroxide monohydrate; lithium stearates 

heat (transfer medium): lithium chloride; lithium metal 

mud* (oil well drilling conditioner): lithium phosphate 

nuclear material*: lithium metal 

oxidizing agent*: lithium bichromate dehydrate; lithium chlo- 
rate; lithium chromate; lithium perchlorate 

pharmaceuticals (production of): lithium carbonate; lithium 
chlorate; lithium citrate; lithium metal 

plating reagent: lithium citrate; lithium cyanide; lithium 
hydroxide 

pyrotechnics*: lithium chlorate; lithium nitrates; 
perchlorate 


lithium 


reducing agent: lithium hydride; lithium aluminum hydride; 
lithium borohydride; lithium metal 


scavenger (metallurgical): lithium metal 
solder (silver): lithium metal 
suspension stabilizer: lithium citrate 

* You may very well be the first to take advantage of this 


potential use for lithium compounds, 


On| 


& RESEARCH LABORATORIES: Berwyn, Penna, 


PLANTS: Cold River, N. H.; Exton, Pa.; Kings 
OlOlia 


Mountain, N.C.; Knoxville, Tenn.; Sunbright, Va. 
MINERAL COMPANY 


NG GRADE 


PROCESS) 
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LUTETIUM 


MICHIGAN CHEMICAL CORPORATION NOW 
PRODUCES RARE EARTHS in large quantities to 
exacting purity specifications. New research and plant 
facilities staffed by scientific and technical groups, com- 
bined with the company’s fine chemicals and pharma- 
ceutical units, have made possible this progress in rare 
earth chemistry and metallurgy. 

Research facilities and personnel are available to help 
science and industry in the development of Rare Earth 
oxides, salts and metals applications. 

Write for information on availability of MC Rare 
Earth products and for technical data sheets on their 
characteristics. 


© — RE-56-4 
*Trademark 


AY, 
x 


OXIDES METALS SALTS 


MICHIGAN CHEMICAL CORPORATION 


556 North Bankson Street, Saint Louis, Michigan 


YTTERBIUM — THULIUM — ERBIUM — HOLMIUM — DYSPROSIUM 
GADOLINIUM — EUROPIUM — SAMARIUM — YTTRIUM 


TERBIUM = 





ADMINISTRATION 


WIDE WORLD 
MIT’S KILLIAN: For more and bet- 
ter scientists, a joint enterprise. 


they say, may well benefit from being 
given more round-the-calendar atten- 
tion. 

An early CPW event in Newark 
(April 4) and a late one in Delaware 
(April 26) suggest a trend in thi» 
direction. And the West Coast commit- 
tees already operating on an all-yeat 
basis claim numerous advantages for 
this system. 





How Dow Does it 


Five-point CPW program 
planned by 
Dow Chemical Co.'s Texas Div. 


e Letters — signed by Division 
Manager A. P. Beutel — to be 
mailed to all employees, stressing 
importance of chemistry in modern 
society. 


e CPW postmarks to be used 
on all outgoing mail. 


e Speakers to be made avail- 
able for civic club meetings. 


e Senior classes of six local 
high schools—and 350 teachers 
to be brought to Freeport for plant 
tours and showing of motion pic- 
ture. 


e Plant tour and barbecue to 
be held for Brazos Port Chamber 
of Commerce directors and their 
wives and for Brazos Port Presi- 
dents Club members and_ their 
wives. 
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Continuing research has made LX-685 
NEVILLE’S most versatile resin 


In the few short years since it was introduced, Neville LX-685 has 
been employed with evident success in the preparation of an ever 
expanding group of products. A partial list of the uses for this 
versatile resin is on the right. If one of these applications is related 
to your product line, and you are not using LX-685, it might well 
pay you to write for literature or ask us for a sample. The Neville 
Technical Service Laboratory developed many of the present suc- 
cessful uses . . . perhaps it could help you too. 


Present Applications: 

Aluminum Paints, Brake Lining Compounds, Concrete Curing 
Compounds, Concrete Paints, Deck Enamels, Floor Paints, 
Gasket Stock—Oil Resistant, Gasoline and Grease-Proof 
Coatings, Gold Lacquers, Government Specification Coat- 
ings, Metal Coatings, Paper and Hardboard Impregnants, 
Pipe Coatings, Porch Enamels, Primers, Printing Inks, Shoe 
Soles— Cork Filled, Shoe Sole Compounds— GR-S, Slab Sole 
Stock, Traffic Points . 


Neville Chemical Company « Pittsburgh 25, Pa. 


a 


ADDRESS — 


CITY 
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“BRAIN” PANEL 


DIRECTS AUTOMATIC 
PROPORTIONING 


This is the nerve center of a massive 
Select-O-Weigh System that automati- 
cally and remotely controls weighing, 
proportioning and sequencing of 
ingredients for a leading chemical 
processor. 

Complex? It looks that way. Yet 
only a few dials need be set for a whole 
series of operations. What’s more, 
every component of this “brain” really 
can be relied on. Its prototype literally 
has been tested to death to insure long 
life in the operating model. And cir- 
cuitry is so simplified, any possible fail- 
ure is easy to track down and correct. 

But Richardson’s painstaking atten- 
tion to electronic particulars is just 
half the story. For when Richardson’s 
electronic experience is teamed up 
with their 50-odd years of experience 
in every phase of weighing, proportion- 
ing, and materials handling, you have 
a combination not duplicated any- 
where in the industry. 

Perfect electronic control, plus Rich- 
ardson’s emphasis on such vital details 
as bin design, scale accuracy and feeder 
specification, give you automatic pro- 
portioning with maximum speed, accu- 
racy and dependability, and minimum 
dependence on personal supervision. 
No job is too large or too small for 
Richardson engineers! 

Write today for FREE Select-O- 
Weigh Bulletin 0351. @ 2076 


ALS HANDUNG BY WEIGHT SINCE 1902 


RICHARDSON SCALE COMPANY, Clifton, N. J. 

Atlanta ¢ Boston © Buffalo © Chicago e Cincinnati 

Detroit © Housten © M hi polis « New 

York © Omaha ¢ Philadelphia ¢ Pittsburgh e San 

Francisco ¢ Wichita © Montreal ¢ Toronto « Havana 
Mexico City © San Juan 

Richordson Scales S.A., 1-3 Rue de Chontepoulet, 
Geneva, Switzerland 
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ADMINISTRATION 


Flood Insurance: Worth the Risk? 


Federal flood insurance is just weeks 
away. A policy may cost you a tidy 
sum and, more important, the pro- 
gram’s administering agency can have 
a definite say in the location of your 
new plants. 

The Federal Flood Indemnity 
Administration, Congressional sub- 
committees and the program’s new 
national advisory committee are now 
ironing out the last remaining details 
of the government’s first entrance into 
the property insurance business. The 
final step—expected any day now— 
will be Congressional approval of a 
$100-million supplemental appropria- 
tion to provide funds for payment of 
premium subsidies, loss claims that 
occur before a premium fund is 
built up, and for compensation to 
insurance companies, producers and 
adjustors. 

Frank Meistrell, commissioner of 
FFIA, expects to offer the first con- 
tracts this spring. The program— 
created by Congress last year—will 
offer coverage up to $250,000 per 
unit on industrial and business plants 
and up to $10,000 per unit on 
residences. 

The basic rate for a federal flood 
indemnity policy, Meistrell says, will 
range from $1 to $20 per $100 of 
coverage per year. 

FFIA hopes the maximum rate can 
be reduced to $12/$100 of coverage 


WIDE WORLD 


FFIA’s MEISTRELL: He'll have a 
say in locating your new plants. 


before the first policy is sold. This 
would be the rate before application 
of the federal premimum subsidy, 
which, under law, can be as high as 
40% in the initial stages of the 
program. 

Reducing Risks: Of particular 
interest to chemical process firms— 
which often must locate close to 
bodies of water that have varying 
potential for flooding—is FFIA’s 
announced policy of “keeping the 
people away from the water.” 

As one official expressed it, “We can 
refuse to sell where the danger (of 
flood) is extreme and the owner 
refuses to take reasonable engineering 
precautions, or we can set rates high 
enough to cover extreme risks.” 

FFIA points out that insurance may 
not be written on property that 
violates state or local flood plain 
zoning. “Conversely,” an _ official 
pointed out, “we're prohibited from 
writing insurance on _ high-exposure 
areas, unless some public body im- 
poses restrictions—found necessary by 
FFIA  standards—to reduce _ flood 
damage.” 

Temporary Venture: The govern- 
ment’s venture into insurance is an 
experiment intended only as a stopgap 
measure until private insurance 
companies are willing to take over. 

In the meantime, individual states 
will be required to foot part of the 
bill. The flood indemnity law provides 
that after June 30, 1959, the states 
must split the cost of premium 
subsidies 50-50 with the federal gov- 
ernment on contracts within their 
borders. 

But a number of pressing problems 
still must be be solved—several before 
the first contract can be offered. Still 
under debate: (1) whether to write 
blanket policies for multiplant com- 
panies; (2) how to establish equitable 
premium rates for different localities 
within a given region; and (3) what 
to do about reinsurance and loan con- 
tract phases of the program. The loan 
contract phase would permit an owner 
to obtain government-guaranteed ad- 
vance commitments for loans in the 
event of flood loss. Reinsurance must 
wait, Meistrell said, until experience 
is developed, because of the large risks, 
on industrial property particularly, 
which FFIA could expect to be asked 
to reinsure. 
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NOW AVAILABLE IN FREE-FLOWING FORM FROM 


JEFFERSON 


Piperazine joins the list of Jefferson petrochemicals and is an addition to the 
product group which includes the three ethanolamines and morpholine. 

Currently finding use in pharmaceutical and veterinary fields, increased 
commercial availability of Piperazine should benefit its practical application 
as an intermediate in the manufacture of such products as resins and syn- 
thetic fibers. 

A technical data sheet is available on Piperazine... and we would be pleased 
to supply as much information as we can relevant to your interest in this or 
any other Jefferson chemical. Write Jefferson Chemical Company, Inc., Box 
303, Houston 1, Texas. 


f ti : . Ethylene Oxide, 
Pa é A x ae | : Glycols, Dichloride 
C : ? ‘i Ss () } d fh) g PR. mona 


5 Nony Phenol 


_J CHEMICAL COMPANY, INC. (BEY | porpholine 
Ss * & Eth , P 
Essential Chemicals from Hydrocarbon Sources 4 aor te ay 
HOUSTON * NEW YORK + CHICAGO «+ CLEVELAND + CHARLOTTE +* LOS ANGELES m —— Polyethylene Glycols 
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PLANT 
LOCATION 
FACTS 


on transportation 
costs 


New York State has the most 
complete network of rail, water, 
highway and air routes in the 
world. 

At your request we can de- 
termine the cost of assembling 
a given list of raw materials at 
any one or several locations 
within New York State. We 
will prepare cost and schedule 
data for the distribution of fin- 
ished products from such loca- 
tions to principal points of 
destination throughout the 
United States. The analysis can 
include movements by rail, 
water, highway or air or a com- 
bination of these forms of 
transportation. 

Transportation won’ t be your 
only problem in deciding on a 
new plant location. You will 
want complete facts on labor, 
markets, water, available sites 
or buildings, power, fuel and 
raw materials. And you will 
want information on these as 
they apply to the successful 
operation of a specific plant. 


A tailor-made report 


Any or all of the factors impor- 
tant to your analysis will be 
covered in a confidential report 
to you— tailored to your needs. 
It will be prepared by a profes- 
sional and experienced staff to 
cover either New York State 
locations of your choice, or, if 
you wish, sites which we will 
select on the basis of your needs. 


Our booklet, ‘‘ Industrial Loca- 
tion Services,” explains what we 
can do for you. To get your free 
copy, write me at the New York 
State Department of Commerce, 
Room 595, 112 State Street, 
Albany 7, New York. 


Zur lh 


EDWARD T. DICKINSON 
COMMISSIONER OF COMMERCE 





ADMINISTRATION 


LEGAL 


Gypsum and Soap Suits: U.S. Gyp- 
sum Co. won a Supreme Court victory 
last week in its fight to sue two other 
gypsum board manufacturers for use 
of its patents between 1948 and 1951 
—years when industry-wide patent 
licensing agreements were challenged 
in a federal antitrust suit. 

In a second antitrust case, the high 
court agreed to hear arguments on the 
dismissal of monopoly charges against 
the soap industry. 

In ruling in favor of U.S. Gypsum, 
the Supreme Court upset a 1954 
modification by a lower court of the 
1951 decree that ended a government 
antitrust case against Gypsum. The 
lower court had ruled that the decree 
barred Gypsum’s attempts to collect 
royalties. 

Speaking for the Supreme Court, 
Justice John Harlan said the 1951 
decree did not bar Gypsum from 
establishing its right to reasonable 
royalty payments for the three-year 
period—providing it can prove there 
was no new misuse of its patents in 
that period. A lower court will now 
consider this matter. 

In agreeing to hear arguments in 
the soap case, the court will examine 
legality of Attorney General Brown- 
ell’s refusal to produce, as ordered, 
grand jury transcripts for inspection 
by lawyers who are defending the 
sOap companies against antitrust 
charges. 

As a result of the refusal, Federal 
Judge Alfred Modarelli of Newark 
dismissed the government's civil suit 
against Procter & Gamble Co., Col- 
gate-Palmolive Co., Lever Bros., and 
the Assn. of American Soap and Glyc- 
erine Producers, Inc. (CW Business 
Newsletter, Sept. 22, '56). 

o 

Copper and Brass Imports: In 
another test of “defense essentiality,” 
brass mills are seeking relief from 
foreign imports of copper and brass 
products. 

Industry representatives have lodged 
a protest with the copper division of 
the Business & Defense Services Ad- 
ministration. The industry asserts that 
80% of the plumbing tubing now in 
use is Coming in from abroad at prices 
lower than those charged by domestic 
producers. The bulk of the tubing is 
coming from West Germany. 

The industry—which may carry the 
problem to the Office of Defense 


Mobilization in its attempts to obtain 
quotas or higher tariffs—also com 
plains of similar heavy imports from 
abroad of copper rods and sheet. 

e 

‘Centerlite’ Suit: Minnesota Mining 
& Mfg. Co.’s patent infringement 
claims against the William Armstrong 
Smith Co. (East Point, Ga.) have been 
upheld by the U.S. district court in 
Atlanta. 

A consent judgment has been enter- 
ed by the court against Smith Co. for 
infringement of a 3M patent covering 
a reflective paint used for highway 
center striping. 

Officials of the St. Paul, Minn., 
firm said Smith had been licensed to 
manufacture the patented premixed 
paint and glass bead compound sold 
by 3M under the Centerlite trademark. 


IDEAS 


Under One Roof: In an apparent 
reversal of the decentralization trend, 
Horizons Incorporated is moving its 
Princeton, N.J., offices to home base 
in Cleveland. 

K. M. Bartlett, president of the 
process and materials research organiz- 
ation, says that consolidation under 
one roof is designed “to improve 
our operating efficiency.” Contract 
negotiation, legal and financial aspects 
of the business have been carried out 
in Princeton; other activities have 
been centered in the Cleveland quar- 
ters. 

oa 

Institutional Promotion: Companies 
whose future financing plans involve 
new stock offerings might take note of 
two developments last week in the 
realm of institutional publicity: 

e Of seven imposing displays in 
the exhibit hall opened last week by 
the New York Stock Exchange, three 
are the work of companies that have 
chemical process interests (Standard 
Oil of New Jersey. U.S. Steel, and 
B. F. Goodrich). A purpose of the 
exhibits, says exchange President Keith 
Funston, is to encourage broader 
ownership of corporate stock. 

e U.S. Steel Corp.—which started 
making industrial motion pictures 
back in 1910—has released the 18th 
edition of its catalog of the company’s 
institutional and promotional films. 
The firm now maintains six film dis- 
tribution centers in the U.S., offers 
18 titles (running time: up to 77 
minutes) on a free-loan basis. 
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wash primers improve performance 
of cold coatings 


On metal surfaces exposed to a corrosive atmosphere, 
wash primers improve the performance of cold coatings 
based on coal tar systems. Such primers made with 
Shawinigan Resins’ FORMVAR, polyvinyl formal, or 
BUTVAR, polyvinyl butyral, not only provide excel- 
lent corrosion resistance . . . they also provide superior 
anchorage for the cold coating. 


The use of a wash primer based on polyvinyl butyral 
is strongly recommended when metal pipe or metal 
structures are coated under conditions of high humid- 
ity, high atmospheric temperature and condensation. 
Anti-corrosive wash primers have a long history of 
success under such conditions. Only a 0.3 to 0.8 mil 
thick film is required to provide a tough, protective 
coating. Wash primers apply easier, adhere better, and 


FORMVAR® and BUTVAR? resins by 
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dry faster than conventional materials. Formulation of 
a primer with FORMVAR or BUTVAR is easy in 
your regular ball or pebble mill. 


Wash primers have extended the life of metals in 
many applications and have opened profitable new 
markets for paint manufacturers. For full technical 
information and suggested formulations, write Shaw- 
inigan Resins Corporation, Department | 110, Spring- 
field 1, Massachusetts. 


SALES OFFICES: ATLANTA CHICAGO LOS ANGELES 
NEW YORK SAN FRANCISCO 


Fr wf ™& 
SHAWINIGAN 


RESINS 
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NEW AND 


INTERESTING 


No. 21 Triisopropanolamine Borate 
(extremely stable to hydrolysis) 

No. 22 Triallyl Borate 

No. 23 Trimenthyl Borate I, II 

No. 24 Tri- (2, 6, 8-trimethyl-4-nonyl) Borate 
(very resistant to hydrolysis) 

No. 25 Methyl Metaborate | High 

No. 26 Methyl Polyborate Boron 

No. 27 n-Butyl Metaborate _} content 

No. 28 Isopropyl Metaborate 





90a-92a Also some special 


Elemental Boron: 2 Grades | 


grades having specific 
954-974 Characteristics 


| 
| 
i | 





Technical Data Sheets and Samples on Request 








Bulletin 





Sample 





Bulletin 





Sample 
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Address 
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Pacific Coast Borax Company Division 
100 Park Avenue, New York 17, N.Y. 
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ADMINISTRATION 


WIDE WORLD 


TEAMSTERS’ HOFFA: He plans 
intensified organizing program. 


LABOR 


Competitive Unionizing: A swing 
toward more vigorous organizing 
efforts, with more competition between 
rival unions, is picking up momentum 
this week, 

International Brotherhood of Team- 
sters (AFL-CIO)—one of three unions. 
incidentally, that were enjoined from 
continuing an organizational strike in 
connection with an expansion project 
at Du Pont’s Chattanooga nylon plant 
-—will hold a special meeting in New 
York next month to plan intensified 
and coordinated unionizing activities 
throughout the Eastern, Southern and 
Central states. James Hoffa—teamster 
union’s vice-president for the Detroit 
area and an influential officer in the 
entire union structure—warns that one 
item on the agenda will be “retaliation” 
against the 20 unions that voted 
against the Teamsters in the recent 
AFL-CIO executive board session at 
Miami. 

Another source of anxiety for AFL- 
CIO unions in the chemical process 
industries is District 50 of the United 
Mine Workers (Ind.)—the John L. 
Lewis organization. District 50 last 
week had instituted organizational 
strikes at the W. R. Grace chemical 
plant under construction near Baton 
Rouge, La., and at the Thomas A. 
Galante & Sons paper mill in Me- 
chanicville, N. Y. 

At Niagara Falls, Ont., the shoe is 
on the other foot, with an AFL- 
CIO affiliate—International Chemical 


Workers Union—attempting to dis- 
place the independent United Elec- 
trical Workers as bargaining agent for 
500 employees of North American 
Cyanamid Co.’s main plant. ICWU has 
representation rights at the company’s 
two other Canadian plants and at 14 
U.S. plants of the parent company, 
American Cyanamid. 


KEY CHANGES 


Ralph A. Hart, to executive vice- 
president; and George H. Lesch, to 
vice-president (and to president of Col- 
gate-Palmolive International); Colgate- 
Palmolive Co. 


Marc F. Braeckel, to executive vice- 
president, Sinclair Refining Co. 


George R. Vila, to vice-president, 
and general manager of Naugatuck 
Chemical Division, U.S. Rubber Co. 


John C. Michaud, to vice-president. 
Containerboard and Kraft Paper Divi- 
sion, Continental Can Co. 


Frederick J. Kirchmeyer, to direc- 
tor of new products; and Arthur W. 
Weston, to director of research, Abbott 
Laboratories (North Chicago, Iil.). 


Walter E. Kingston, to executive 
vice-president, Sylvania-Corning Nu- 
clear Corp. 


Edgar W. Smith, to director, Stan- 
ford Research Institute (Menlo Park, 
Calif.). 


Thomas R. Steadman, to manager. 
miscellaneous organic chemicals 
group, Grace Research and Develop- 
ment Division, W. R. Grace Co. 


Clark P. Maxson, to vice-president 
in charge of purchases and trade 
relations, Glidden Co. 


Harold F. McGuire, to director; 
and J. F. Dudley, to vice-president in 
charge of production and engineering, 
and Graham W. McMillan, to vice- 
president in charge of research and 
development and the Central Research 
Laboratories; all of Commercial Sol- 
vents Corp. (New York). 


William B. Hall, to president and 
general manager, Vitro Uranium Co. 
(Salt Lake City, Utah), a division of 
Vitro Corp. of America (New York). 


RETIRED 


John B. Johnson, vice-president and 
director, Hercules Powder Co. 
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News from 
National Carbon Company 


A Division of Union Carbide and Carbon Corporation - 30 East 42nd Street, New York 17, N. Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. IN CANADA: Union Carbide Canada Limited, Toronto 





PROCESS EQUIPMENT 
BRIEFS 


No Limitations on Economic Design with 
“Karbate” Heat Exchangers 


In addition to superior corrosion resist- 
ance, “Karbate” impervious graphite 
shell and tube heat exchangers offer 
striking economies in the design and 
operation of heat exchange systems. 
“Karbate” exchangers permit economi- 
cally high tube velocities and conse- 
quent reduction in heat transfer surface 
required — resulting in lower initial 
equipment costs and operating expense. 


A large manufacturer of organic 
chemicals had used low tube side veloc- 
ities to prolong the life of carbon steel 
heat exchangers used in a corrosive 
monoethanolamine service. This failing, 
the original units were replaced with 
“Karbate” shell and tube heat exchang- 
ers. After 2 years service, the “Karbate” 
exchangers showed no effects from ex- 
posure to the carbon dioxide-rich 
monoethanolamine solutions, Even 
more significantly, the ““Karbate” 
impervious graphite units provide the 
required heat exchange with less than 
% the effective area of the carbon steel 
units. For full information on “Karbate” 
heat exchangers request Catalog Sec- 
tion S-6740. 


New “National” High-Temperature Cement 


“National” Cement Grade C-6, a new 
product developed by National Carbon 
Company, now makes it possible to 
fabricate large and relatively complex 
carbon and graphite structures for high 
temperature service. 

The cement is easily prepared for use 
by mixing the powder and liquid ingre- 
dients shipped in a unit package. Pot 
life is exceptionally long. After the car- 
bon or graphite parts are cemented 
together, the cement is cured for a brief 
period at low temperature. The fabri- 
cated structure may then be operated 
at temperatures as high as 3600°F. with 
assurance that the cement bond will re- 
main as strong and chemically resistant 
as the carbon or graphite parts of the 
structure, 





“KARBATE” Impervious Graphite 
Entrainment Separators Feature Corrosion 
Resistance, Simplicity, High Efficiency 


“Karbate” Impervious Graphite En- 
trainment Separators — Type MV, now 
stocked in low cost standard units, are 
an efficient, economical means for re- 
moving entrained liquids from gas 
streams. These units operate through a 
combination of venturi action and im- 
pingement. Staggered rows of specially 
shaped vertical impervious graphite 
rods are contained within an impervi- 
ous graphite body. Separated liquid 
collects at the bottom of the rods and is 
removed through an impervious graph- 
ite drain connection. 

Type M‘ Entrainment Separators 





contain no moving parts and are non- 
clogging. Streamlined rod shape retards 
re-entrainment and offers minimum re- 
sistance to gas flow. Because corrosive 
liquid and gas contact only “Karbate” 
Impervious Graphite, units are virtu- 
ally immune to corrosion over a tem- 
perature range from —40°F. to 338°F. 

Standard sizes of “Karbate” Entrain- 
ment Separators — Type MV assemble 
directly into 6”, 8”, 12”, 16”, 20” and 
24” horizontal lines. Units are self-con- 
tained and ready to install. For com- 
plete information, request Catalog Sec- 
tion S-6900. 





“Karbate” Entrainment Separator 
Type MV ready for installa- 
tion. Self-contained and 
shipped ready for use, unit 
mounts with axis horizontal 
between standard flanges. 
Unique design provides ef- 
fective separation over a 
wide range of gas flow rates, 
entrainment content and 
liquid droplet particle size. 














“KARBATE” pumps available in wide capacity range 


Standard “Karbate” impervious graphite pumps listed below are carried in stock 
for prompt shipment. These pumps are used for transfer and circulating service 
involving corrosives, and deliver 5 to 1500 gallons/minute at heads up to 120 


feet and operating pressures up to 100 Ibs./square inch. For full information, 
request Catalog Section S-7250. 


Pump size 
Suction Discharge 


Motor-Mounted 
Type F 


Frame-Mounted 
Type C 





2 ly 


29-FAL 1%2-CB 





3 2 


2-CA 
2-CB 


19-FAL 





4 x 3 


3-CA 
3-CB 





6 x 4 


Raaronas 














4-CA 


The terms “‘Karbate’’ and ‘‘National’’, ‘‘N’’ and Shield Device are 
trade-marks of Union Carbide and Carbon Corporation 
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TEST PANEL: A swarm of uninterested mosquitoes proves .. . 


Top Rating for Repellent 


This week the U.S. Dept. of Agri- 
culture showed off a new compound 
it glowingly describes as “the best 
all-purpose insect repellent so far 
developed.” 

A product of research by USDA 
and the Army, the new material is 
N,N-diethyl toluamide; it’s highly ef- 
fective in warding off attacks by 
mosquitoes, chiggers, ticks, fleas and 
biting flies. 

In tests (at Orlando, Fla.*) utilizing 
individual mosquito species, the 
chemical was at least as effective as 
any other repellent. Taking into ac- 
count all mosquito species, it showed 
better results than any other single 
chemical or combination of chemicals. 

Consumers won't have to wait long 
to test the new material. S. C. John- 
son (Racine, Wis.) has for some time 
been producing a product incorporat- 
ing diethyl toluamide. This material 
is already in the hands of wholesalers. 
[he product, called Off!, is to be 
marketed as a colorless liquid, will 
for 75¢ for a 1%-oz. bottle 

* Orlando is also the birth place of M-2020, 
the repellent used by the military. M-2020 was 

in 


leveloped there in °48, is a blend of dimethyl] 
hthalate, ethyl hexanediol, and dimethyl car 


sell 


104 


Top Rating: Here’s how the new 
repellent stacked up against commer- 
cially available repellents in USDA 
tests: “superior” to other repellents 
against yellow fever, salt marsh, irriga- 
tion water and snow water 
quitoes; “as good” as others against 
subarctic and malaria species. It 
proved to be the top repellent against 
the stable fly, just as effective as others 
against the deer fly and sand flies. 
“outstanding” in repelling the rat 
flea, and the “best protection avail- 
able” against ticks. Chigger mites 
were also effectively protected against 
by the new material. 

Another reason why the new mate- 
rial is especially attractive: it resists 
being rubbed off—wipe tests showed 


mos- 


that it was twice as long-lasting as 
the next best repellent, would repel 
marsh mosquitoes up to eight hours. 

Single Source, Multiple Form: John- 
son buys its diethyl toluamide from 
Hercules, is said to be taking all 
that Hercules is producing. The mate- 
rial may be used in any number of 
ways—as a cream, an alcohol solu- 
tion or at full strength, USDA has 
recommended that the repellent be 


formulated as a 50% alcohol solu- 
tion. 

But it isn't to rub the 
product on the body. Clothing and 
other fabric items—except those of 
dynel and rayon—can be easily im- 
pregnated by either saturating them 
with emulsions or incorporating the 
repellent into dry-cleaning agents. 

Actually, little is known about how 
repellents work. However, USDA re- 
searchers at Orlando, headed by 
Carroll Smith, have measured re- 
pellency of the three isomers of the 
compound, find meta, ortho, and para 
effective in that order. Optimum re- 
pellency, they find, results when di- 
ethyl toluamide is formulated with 
about 70% of the meta isomer and 
30% of combined ortho and para 
isomers. 


necessary 


When Johnson gets into high gear 
with its marketing of Off! it will 
run into competition, at least nation- 
ally, from Union Carbide. Carbide’s 
6-12” (2-ethylhexanediol- 1-3) has been 
around in liquid form since 1945, as 
a stick for two years and as an aero- 
sol since last year. Carbide sells both 
stick and liquid, a 2-oz. 100% solu- 
tion, for 59¢, the aerosol for $1.39. 
Both Johnson and Carbide, however, 
should profit from the introduction of 
the new product. It should create a 
bigger consumer demand for repel- 
lents, a growing market for both to 
tap. 


Bottles for Britain 

To supply rapidly expanding British 
domestic and export markets for 
plastic bottles, Industrial Appliances 
Ltd. has just completed a new plant at 
South Ruislip in Middlesex, England, 
for production of polyethylene bot- 
tles. 

The $112,000 plant is equipped 
with 15 bottle-making machines, oper- 
ates on a 7-day, round-the-clock basis. 
Production capacity is about 2,000 
Poly-tainer bottles/hour, and annual 
capacity is around 30 million bottles 
—about double the present entire 
British yearly consumption of squeeze 
bottles. 

The company expects that current- 
year exports—including royalties from 
machine licensing—will exceed $420,- 
000, of which 50% will be from the 
dollar area. 
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SULFURIC ACID 








HEAT TRANSFER ALKYL AROMATIC 
LIQUID « 
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— ENTRAINMENT 
| neeatimeieaiaal SEPARATORS 
(REACTOR) 








RECYCLE POLYMER 
PUMP PRODUCT 


ALKYL AROMATIC 
SULFONIC ACID 


CONTINUOUS REACTORS 


provide rigid heat control and 


complete dispersion of reactants 


OPERATION. VOTATOR* Continuous Reactors combine 
multiport injection system with scraped surface heat 
waeneoe Gin: 4 exchange. This permits handling of those reactions which 
tinuous Reactor ; evolve large quantities of heat, and those end products which 
si ceceneicc are very viscous or result in a reaction product which fouls 
conventional heat exchange surfaces. 





APPLICATIONS include sulfonation, sulfation, nitration, 
polymerization, saponification, neutralization, condensa- 
tion, oxidation. Typical flow charts are shown above. 


ADVANTAGES. Permits precise control of heat of reaction 

and improved processing of heat-sensitive materials. Con- 

ducts reactions continuously without excessive pressure 
drops. Immiscible reactants are maintained in 
finely dispersed state. Variables controlled automati- 
cally. Operation is safe, clean. Output is high. 
Costs are low. Saves floor space. 


COMPLETE DETAILS 
Bulletin V250 gives complete 
information — applications, opera - 
tion, advantages, specifications of 
VOTATOR Continuous Reactors. 


Free on request. 
* VOTATOR — Trade-Mark Reg. U. S. Pat. Off. 


the GIRDLER Comper, 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
VOTATOR DIVISION: New York « Atlanta * Chicago * San Francisco 





March 9, 1957 e Chemical Week 





NEED A 
LOW-COST 
BUILDING FAST? 


Steelcraft standard steel 
buildings can meet your 


needs faster and at less cost than 
any other type of construction. 
Predesigned rigid frame and 
truss type structures can be 
delivered very quickly. Struc- 
tural members are mass pro- 
duced to factory standards. ... 
pre-engineered for fast, low cost 
field assembly with a relatively 
small work crew. Your Steel- 
craft dealer, who provides com- 
plete construction service, can 


of weeks instead of months. 
You quickly and profitably get 
full use of your new facilities. 


Steelcraft features give 
you more for your money! 


e Select any width, height or 
length, with spans up to 80 
feet . . . choice of wall and 
roof materials, 
dows, skylights 
Easily, economically insulat- 
ed to your requirements 
Effectively combined with 
other construction materials 
Provisions made for inexpen- 
sive future expansion 


doors, win- 


[ erect your building in a matter 


describing building types, 
eg e o details, F_ 
and applications 


L SEND FOR NEW 20-PAGE CATALOG 


THE 


mSTEELCRAFT1 


{ MANUFACTURING COMPANY 
9017 BLUE ASH RD. DEPT. 23C 
CINCINNATI 42, OHIO i 


I want to find out how to build at 
less cost, faster, better. 


Rush me your new catalog of STEEL- 
CRAFT STANDARD STEEL BUILDINGS. 


NAME 


[<0 
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te 
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SPECIALTIES 


Spare That Tree 


“Pull and Treat,” the state of Flor- 
ida’s newest method of fighting the 
burrowing nematode—better known as 
the “spreading decline”— in its citrus 
groves, has been knocked out by the 
state’s supreme court. And with it 
goes a market for some soil fumigants. 
In 1955, the state legislature appro- 
priated $1,756,300 for the control 
program, calling for destroying in- 
fected trees and the first four trees 
beyond them, then subjecting the 
ground to treatment with such chemi- 
cals as methyl bromide or Shell’s 
D-D for two years before replanting. 

The court declares that the pro- 
cedure is beyond the bounds of the 
police-power granted to the state by 
the constitution unless tree-owners are 
compensated—and that there is no 
strong evidence that such treatment 


is actually necessary. Ralph Miller, 
chairman of the state’s plant board, 
says the board will intensify its ef- 
forts to control spreading decline, 
using other methods. 


EXPANSION 

Buffalo Build: The Swan St. plant 
of Arner Co. (Buffalo) has added an 
additional 8,000 sq. ft. to existing 
facilities for general warehousing 
purposes, 


Sprouting Thomas: Construction has 
just begun on a $1-million plant in 
Ottawa, Can., for Thomas Supply & 
Equipment Co., cosmetic manufac- 
turer. Completion is expected in 
September of this year. The new 
building, which will provide 114,000 
sq. ft. of additional floor space, will 
double existing facilities. 


Suede Leather: Tanned and Tough 


SUEDE LEATHER’S tendency to 
look like wiping-rag material after a 
few encounters with oil and water 
may have finally been overcome. 
Minnesota Mining & Mfg. has just 
announced development of fluoro- 
chemical Scotchgard stain repellent 
treatment, which it claims not only 
makes the material oil and water 
resistant but also aids in fixing dyes, 
provides added softness, makes the 
material dry-cleanable. 


The new treatment is applied in 
the drum during wet-processing of 
the skins following their tanning, 
and substitutes for the usual fat- 
liquoring step. The treatment adds 
3% to total weight of the suede, 
compared with 4-8% for ordinary 
fat liquors and 8-15% for previous 
water repellent treatments. Suede 
jackets treated with the stain-repeller 
can be steam-pressed (see above) 
without losing resistant qualities. 
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Ma aad!) ase 
DECYL (Cx) 1.0% | 5.0% | None | 


LAURYL (C,,) 60.0% 71.0% 80.0% 
MYRISTYL (Ci.)_ 

CETYL (C,.) 

STEARYL (Cis) 


Pick your lauryl content with DYTOL Alcohols 


Ever growing, the Rohm & Haas DyTot family Rohm & Haas, as a foremost producer of fatty 


today includes a cetyl-stearyl alcohol and four alcohols, offers the important advantages of depend- 
others covering a wide range of lauryl content. able supply and uniformly high quality. Write 
All of which means you are more likely to find a today to Department SP for complete data on 
Dytot Alcohol your best bet for cosmetic additives, Dytot Alcohols. 
polymerization regulators, lubricating oil additives, 


. ee : Chemicals for Industry 
textile finishing and softening agents, quaternary fe ”) 
ammonium compounds, emulsifiers and detergents. RORM & HA AS 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Dytot is a trade-mark, Reg. U.S. Pat. Off. 


: é ‘ : Representatives in principal for count: 
and in principal foreign countries. - ” a si 


March 9, 1957 e Chemical Week 





The Bio-Chemical 


Department 


THE ARMOUR 
LABORATORIES 


offers over 60 regular 
items to the pharmaceu- 
tical... cosmetic . . . dairy 
. .. and chemical industries 
.. . including— 


e ENZYMES 

e ANTIOXIDANTS 

e HORMONES 

e FINE CHEMICALS 
¢ GLANDULARS 


plus 20 special items 
for experimental 
purposes, such as— 


e ANIMAL BLOOD 
FRACTIONS 


e BIOCHEMICALS, 
INCLUDING 
SPECIAL ENZYMES 


e ORGANIC 
CHEMICALS 


and... custom 

processing in the fields 
of extraction, concentra- 
tion, purification, formu- 
lation and lyophilization 


Write for additiona 
Tabielarilenilelammelalemeet-trell i: 


P. ©. Box Kankakee, III 





SPECIALTIES 


PRODUCTS 


Stick Trick: Resyn 76-3963, an 
adhesive that will bond Pliofilm, saran 
and polystyrene to foil, as well as 
Pliofilm to saran, and Mylar to Plio- 
film or saran has been marketed by 
National Starch Products (New York), 
The adhesive is a clear, amber-colored 
rubber cement containing approxi- 
mately 33% solids, It may be thinned 
with toluene, or mixtures of toluene 
with methyl ethyl ketone or ethyl 
acetate. 

é 

Every Man a Mixer: To enable the 
home gardener to get precisely the 
fertilizer his garden needs, Sudbury 
Laboratories (Sudbury, Mass.) has 
come up with the idea of separately 
packaging compounds of nitrogen, 
phosphorus and potash. Using Sud- 
bury’s soil test kit, the desired formula- 
tion can be found. Individual nutrients 
needed to make this exact feed can 
then be bought in 1-lb. plastic bags 
for approximately 39¢ each from 
garden supply or hardware stores. 
Previously a small gardener had to buy 
general mixes, approximating as close- 
ly as he could the formulation that he 
needed. 

= 

Deadly Grain: Ace-High Ratblaster, 
a rodenticide, has just been introduced 
by Ace High Products Co. (Chicago). 
It comes in a 16-0z. cardboard carton, 
sells for $1.50. Contents: grain im- 
pregnated with 0.025% Warfarin [3 (a- 
acetonylbenzyl) -4-hydroxycoumarin]. 

+ 

For Cans that Can’t: Container-cor- 
rosion has been a problem with some 
aerosol shampoos—one that Ameri- 
can Alcolac Corp. feels it has licked 
with a new detergent-base formulation, 
The new product, Sipon ES, a sodium 
lauryl ether sulfate, has a high foam 
level and low cloud point. It's unaf- 
fected by hard water. 

® 

Aerosol Emulsion: Emulsol Chemi- 
cal (Chicago) has developed a new 
emulsifier, Emcol 14, which it claims 
makes practical the aerosol packaging 
of products not heretofore adaptable 
to aerosol formulation. The emulsifier, 
reports the company, assures a “‘satis- 
factory sprayable emulsion system con- 
taining water-soluble products.” 

« 

Skin Deep: A new vehicle for use 

with topical pharmaceutical and 


cosmetic products is said to be a 
biogenic constituent of human oil. 
Called Robane, it is a product ol 
Robeco Chemicals, Inc. (New York). 
Claimed for Robane: it is odorless, 
tasteless, colorless, and completely 
stable. Furthermore, says the com- 
pany, Robane accelerates the rate, 
depth and extent of penetration of 
a medicinal agent through the skin 
when added to an ointment. 
a 

Poly for Shining: A new auto polish 
made with polyethylene has been in- 
troduced in 
Plasticot and is a product of Plasticot 
Compagnie Max Bauer (Karlsruhe). 
Both Opel and Borgward are currently 
coating their new cars with the polish 
before delivery. Price for a 2-qt. can— 
which lasts a year—is DM _ 33.50 
(about $8). 


Germany. It’s called 


cd 

Hygienic Vinyl: General Tire & 
Rubber Co. has become the first major 
plastics manufacturer in the U.S. to 
use the Sanitized process in the pro- 
duction of vinyl film. The trademarked 
process renders the vinyl germ-, odor- 
and mildew-resistant, qualities retained 
throughout normal usage and repeated 
washings, General Tire says. Sanitized 
Inc. (New York) furnishes the germ- 
proofing material, which it describes 
only as “a completely organic com- 
pound containing no heavy metals.” 
It is an entirely different substance, 
Sanitized says, from the one it fur- 
nishes Dodge automobile dealers for 
heir Sanitized used cars. 


PATENTS 


Plaster in Tubes: U.S. Pat. 2,779,- 
682 has been awarded Steven Langer 
of Jersey City, N. J., for a plaster 
composition that can be dispensed from 
collapsible tubes. His suggested com- 
position includes 100 parts (by weight) 
calcium sulfate dihydrate, and between 
3 and 5 parts of a cellulosic material 
such as carboxymethylcellulose or cel- 
luronic acid, plus enough water to 
make an extrudable material. 

o 

Bleach in Dry Cleaner: British Pat. 
763,496 describes an emulsion, for dry 
cleaning use, of aqueous hydrogen 
peroxide in a liquid aromatic hydro- 
carbon. The solution also contains a 
nonionic surfactant. The peroxide is 
used to give the cleaner brightening 
and bleaching qualities. 
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This news bulletin about Wyandotte Chemicals services, products, and their applications, 
is published to help keep you posted. Perhaps you will want to route these and subsequent 
facts to interested members of your organization. Additional information and trial 
quantities of Wyandotte products are available upon request . . . may we serve you? 


CHEMICALS 


PLURONIC POLYOLS Surface-—active properties of Wyandotte's Pluronic* series of 
IMPROVE high-molecular-—weight block-polymers are performing several 
CHARACTERISTICS OF important functions in emulsion paints. 


EMULSION PAINTS For example, various Pluronic grades are being successfully 
used as pigment dispersants, wetting agents, emulsifiers, 
viscosity regulators. They improve color development, emulsion 
stability, brushing characteristics; permit higher pigment 
loadings. 


All of the Pluronic grades are compatible over a very wide pH 
range with polyvinyl acetate, styrene—butadiene and acrylic 
resins, as well as with anionic and cationic chemicals. Their 
additional advantages include very low foaming characteristics, 
and an essentially nonhygroscopic nature. 


Though many Pluronic grades have been used as pigment disper-— 
sants, Pluronic F68 has generally been found superior to other 
members of the series. About 0.5-2.5% based upon prime and 
extender pigments, other than clays, or about 2-10 pounds per 
100 gallons of finished paint, is sufficient to give maximum 
dispersion of pigment and the highest degree of color 
development. 


With titanium dioxide, the use of Pluronic F68 and about 0.5% 
potassium tripolyphosphate (based on the pigment) gives better 
dispersion than either dispersant usei alone. With clay or talc 
extenders, about 2% Pluronic based on the extender is suggested. 


In oil-modified butadiene-styrene or acrylic latex paints, 
Pluronic F68 aids in emulsification, helps to eliminate loss of 
color value, hiding power. 


Pluronic L62 reduces viscosity of highly bodied emulsion paints 
when used at a concentration of about 3-7 pounds per 100 gallons 
of finished paint. For polyvinyl acetate and styrene—butadiene 
emulsions, the optimum amount is 3-5 pounds per 100 gallons, 
while 5-7 pounds per 100 gallons is preferred for acrylic 
emulsions. 


Brushing and leveling qualities are improved significantly, and 
higher pigment loadings are made possible without increasing the 
viscosity. In many instances, the viscosity of latex paints can 
be reduced 20-30 K.U. by the addition of Pluronic L62, and often 
paints that have gelled can be salvaged by reprocessing with 

a Pluronic. Write Department CO for more data on Pluronic 
polyols in emulsion paints. 





*REG. U.S. PAT. OFF. 


Weandotte CHEMICALS 


WYANDOTTE CHEMICALS CORPORATION 
WYANDOTTE, MICHIGAN ¢ OFFICES IN PRINCIPAL CITIES 


SODA ASH « CAUSTIC SODA « BICARBONATE OF SODA ¢ CALCIUM CARBONATE + CALCIUMCHLORIDE + CHLORINE © MURIATICACID + HYDROGEN «+ DRY ICE 
GLYCOLS + SYNTHETIC DETERGENTS (anionic and nonionic) «© CARBOSE @(Sodium CMC) * ETHYLENE DICHLORIDE * DICHLORODIMETHYLHYDANTOIN 
CHLORINATED SOLVENTS * OTHER ORGANIC AND INORGANIC CHEMICALS 
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U. S. Output of Primary Magnesium a 


(Thousand short tons) > 




















THEN Accelerated output was needed for stockpiling. 





NOW Stockpile needs are satisfied, 





production: is back to ‘“‘normal”’ rate. 
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Magnesium Production on the Rebound 


U.S. output of primary magnesium 
is on the rebound. Swinging upward 
for the first time in several years, 
production in °56 climbed to 68,346 
tons * or about 12% more than in 
*55, confirmed CW’s mid-’56 predic- 
tion of 68-70,000 tons (Aug. 25, °56, 
p. 70). This year, production of the 
metal will likely jump some 20% 
higher than in ’56 and pass the 80,000- 
ton mark. 

In a sense, the last year’s increase 
represents the industry’s return to a 
“normal” rate of growth. Since °52, 
the year when output zoomed to an 
all-time high of 105,821 tons because 
of government stockpile requirements, 
annual turnout has been on the down- 
grade; it hit a low of 61,135 tons in 
*55. The substantial—though not spec- 
tacular—production pickup in ’56 was 
achieved despite month-long shutdown 
last summer at strikebound plants at 

*The preliminary estimate of °56 magnesium 
production, recently released by the U.S. Bureau 
of Mines, is based on producers’ reports and is 


subject to revision when the bureau completes its 
annual survey 
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Freeport and Velasco, Tex. 

Most U.S. magnesium, of course, 
was made at those locations. A rel- 
atively small quantity of high-purity 
magnesium was produced in the gov- 
ernment-owned plant at Canaan, 
Conn.; and Titanium Metals Corp, at 
Henderson, Nev., continued to recycle 
magnesium as an integrated operation 
with titanium production. 

An estimated 11,000 tons of re- 
covered secondary magnesium bol- 
stered the nation’s supplies in ’56; by 
the end of the year, combined pro- 
‘ducers’ and consumers’ stocks 
amounted to a six months’ supply 
(based on the ’56 rate of consumption). 

U.S. exports of magnesium, in 
various forms, last year far exceeded 
imports, totaled more than 6.9 mil- 
lion Ibs. (including semifabricated 
forms); total imports were a little more 
than 1 million Ibs. 

Breakdown of magnesium imports 
in °56: metallic scrap, 994,164 Ibs.; 
magnesium in alloys, 45,041 Ibs.; sheet 


tubing, wire, etc., 5,267 Ibs. 

The U.S. is still the world’s top 
producer of magnesium. The more 
than 68,000 tons turned out in ’56 ex- 
ceeded, by about 14%, an estimatea 
60,000 tons produced by the U.S.S.R. 
Canada was the third-largest producer, 
last year made an estimated 10,000 
tons of the metal. 

Production of magnesium by other 
countries in °56: Norway, 8,000 tons; 
United Kingdom, 7,000 (primary met- 
al and melt alloys); Italy, 3,000; East 
Germany, 2,000; France, 1,700; West 
Germany, 200 (primary metal and re- 
melt alloys); Japan, 150 tons. World 
production of magnesium in °56 was 
about 160,000 short tons. 

Demand Grows: Preliminary reports 
compiled by the U.S. Bureau of Mines 
indicate that consumption last year in- 
creased considerably more than pro- 
duction. Some 55,000 tons of mag- 
nesium were used in this country in 
*56—19% more than in ’5S. 

(Continued on p. 113) 
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Bigger process equipment helps fight the profit squeeze 


The economic squeeze play, which 
finds many producers caught between 
rising costs and shorter profit margins, 
is likely to continue through 1957. 
In the process industries, the gap can 
often be widened by increasing pro- 
ductivity per machine hour. Dravo 
large scale or special purpose process 
equipment is ideally suited to this job. 

The king size ball mill shown above 
is a case in point. Designed to meet 
specific grinding and batch size re- 
quirements, it is constructed of stain- 
less steel. All the internal welds are 





ground flush and the interior polished 
to a smooth finish. Internal corners 
are provided with fillets to facilitate 
cleaning between batches. This large 
ball mill is helping the owner to step 
up production rate. 

This type of equipment has helped 
many processors lick production 
problems by reducing labor cost. And 
frequently, by bringing design into 
complete harmony with process re- 
quirements, special purpose equip- 
ment can achieve astonishing cost 
reductions. 


Take advantage of the engineering 
skill and fabricating facilities which 
Dravo can bring to bear on process 
equipment problems. Write to Dravo 
Corporation, Pittsburgh 25, Pa. 


DRAVO 


CORPORATION 


Blast furnace blowers © boiler and power plants * bridge sub-structures * cab conditioners * docks and unloaders * dredging * fabricated piping 
foundations © gantry and floating cranes * gas and oil pumping stations * locks and dams * ore and coal bridges * process equipment * pumphouses and 


intakes © river sand and gravel ¢ sintering plants * slopes, shafts, tunnels * space heaters © steel grating * towboats, barges, river transportation 
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Pergamon 


RESEARCH JOURNALS 
AND BOOKS 


for the advanced Scientist 
or Engineer interested in 
the best in original and 
authoritative papers on: 


Nuclear Energy 
Nuclear Engineering 
Atomic Reactors 
Isotopes Techniques 
Radiation & Tracers 


Nuclear Chemistry 

Spectrochemistry 

Physics & Chemistry of 
the Earth, Atmosphere, 
Ocean Neurochemistry 


Solid-state Mechanics, 
Physics and Chemistry 
—Metal Physics 

Organic Chemistry 

Chemical Engineering 

Psychosomatic Research 

Insect Physiology 


Complete attached coupon for 
FREE 1957 BOOK G JOURNAL 


CATALOGUE 


1 am interested in the 
following subjects: 





NAME __ 





ADDRESS 





CITY STATE 





Pergamon Press 


122 East 55th St e N Y C 22 
PLaza 3-8580 











MARKETS 


New Fertilizer Capacity Comes In 


POTASH AND PHOSPHORIC 
acid from two new plants will seek 
primary outlets in the preparation of 
fertilizers. Initial shipments of high- 
grade muriate of potash were recently 
made from National Potash’s $17.5- 
million mine and refinery at Carlsbad, 
N.M. (above). Designed capacity of 
the installation is 400,000 tons/year. 

The other plant, U.S. Industrial 
Chemical’s new phosphoric acid unit 


5 


at Tuscola, Ill. (below) can produce 
30,000 tons/year of phosphoric pent- 
oxide (equivalent to 60,000 tons/ 
year of 75% phosphoric acid). The 
“wet-process” installation will make 
the acid by treating phosphate rock 
with spent sulfuric acid obtained 
from a nearby National Distillers 
plant. By-product of the process: so- 
dium silicofluoride. Purification fa- 
cilities will be completed by April. 
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MARKETS 


But while consumption and produc- 
tion climbed, so did the cost of mag- 
nesium. Twice during °56, the base 
price of the metal bounced higher, 
ostensibly because of increased costs 
of fuel, raw materials, labor. The first 
price boost, in April, raised the tab 
from 321% ¢/Ib. to 33% ¢; four months 
later, prices jumped again by 1% ¢/Ib., 
bringing the cost to 35% ¢/Ib. 

Of the total quantity of magnesium 
consumed in this country in °56, about 
half went into civilian applications, 
half into military uses; this approxi- 
mately 50-50 ratio between civilian 
and military consumption is expected 
to continue in ’57. 

Nonstructural applications (e. g., 
the manufacture and refining of met- 
als, preparation of aluminum alloys, 
cathodic protection) accounted for the 
largest part of consumption—some 
observers estimate 60% —of all mag- 
nesium used in the U-S. last year. 

In the structural field, aircraft and 
airborne equipment requirements for 
magnesium were largest. And among 
manufactured products aimed at the 
general consumer market, ladders led 
in the demand for magnesium; and use 
in luggage—for which about 2 mil- 
lion lbs. of magnesium were used last 
year—is growing rapidly. 

Most of these end-uses will con- 
tinue to expand this year, but mag- 
nesium marketers look for especially 
notable increases in use for cathodic 
protection (especially ship hulls and 
other marine equipment), and for 
magnesium dry cells. 

Increases in the demand for mag- 
nesium will also result from boosts in 
the output of titanium, uranium, beryl- 
lium and zirconium. Too, considerable 
progress is being reported in the de- 
velopment of new magnesium alloys 
containing thorium, zirconium, and 
manganese. These materials will prob- 
ably become increasingly important in 
applications that require magnesium 
alloys that are able to resist relatively 
high temperatures for prolonged peri- 
ods. By mid-’56, in fact, producers of 
new magnesium-thorium alloys were 
able to deliver commercial quantities 
of the alloys. 

Many of these new applications are 
potentially big consumers of magne- 
sium; and their coming requirements, 
together with now well-established and 
steadily growing uses, spell out a 
bright, production-boosting future for 
magnesium. 
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HARFLEX” 300 


A NON-MIGRATORY PLASTICIZER 


Migration tests run on samples of PVC plasticized with 
HARFLEX® 300 show no effect on polystyrene, or on varnish 
and alkyd enamel finishes. This permanent polymeric plasticizer 
has good compatibility and easy processing characteristics that 


eliminate the need for using secondary plasticizers as processing 
aids. 


Manufacturers of plastic products or plastisols that must be 
extraction resistant will be interested in testing HARFLEX® 300. 
Samples of HARFLEX® 300 for test or experimental work are 
available by writing for our Technical Bulletin #1002-H which 
gives full information about this easy processing and efficient 
plasticizer. 


THE KEY TO 


wee. SARCHEM DIVISION 


WALLACE & TIERNAN, INC. 
25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 


tN CANADA: W. C. HARDESTY CO. OF CANADA. LTO.. TORONTO 





H-23 





| CHLORINATORS and CHEMICAL FEEDERS 


for ®@ slime elimination 
© water treatment and purification 
© industrial waste and sewage treatment 








\ 


WALLACE & TIERNAN INCORPORATED 


285 MAIN STREET. BELLEVILLE 9, NEW JERSEY 
































35 tons of 


CHEMIGALS 


in one package 





































































































Save! Ship chemicals in bulk via Airslide® cars 


Airslide cars provide safe, clean, economical.bulk transportation for 
dry, powdered chemicals. 35 tons of lighter materials (and even 
greater quantities of denser materials) can be shipped in a single 
Airslide car. Over 2000 Airslide cars are now in use or on order 
carrying chemicals and other commodities. They require no re-spot- 
ting, provide far more clearance for unloading and can be unloaded 
into any conveying system as fast as the system permits. If such 
requirements are important to you, write today for full information 
about General American’s new Airslide car. 


CLEAN INTERIOR DESIGN. All-welded construction provides 
maximum sanitation and minimum product retention. All 
hatches and outlets provide a hermetic seal, assuring complete 
in-transit protection. 


ane’ 


AIRSLIDE 


ae so 
f ie a 


LEASES 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South La Salle Street « Chicago 90, Illinois « Service Offices 
In Principal Cities + Service Plants Throughout The Country. 
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Chemical buyers are hard put this week trying to keep tabs on 
the raft of price changes being posted by producers. And while most of 
the alterations are on the up side—as you would expect—some prices, 
surprisingly, are trending downward. 





Take pyridoxine hydrochloride, for example. This important 
synthetic vitamin (Bs) has been reduced a drastic 8¢/gram by at least 
one domestic producer; the new price, 2912 ¢/gram. Behind the cut are 
reasons similar to those affecting the entire vitamin field (CW, Feb. 9, 
p. 75): increasing competition from foreign materials, and a steadily rising 
consumption that’s trimming manufacturing costs. 


On the other hand, “higher production costs” loom large in 
marketers’ explanations for current—and upcoming—price increases. Du 
Pont’s hike in schedules for its tetraethyl lead anti-knock compound is 
being billed as an effort to “compensate for increases in raw material, 
transportation, and other costs.” Consumers, though, have a grace period, 
won't pay the new price until next month. 





With April 1 shipments, domestic price of the company’s motor 
mix compound will be 37.92¢/lb. (up from the 37¢/Ib. level established 
about a year ago); motor mix A will go up to 37.48¢/lb.; and Du Pont’s 
aviation mix compound will be increased to 4142 ¢/lb. from the current 
40.58¢. 


Cost factors being what they are, Ethyl Corp., the only other 
TEL producer, wasn’t far behind Du Pont in posting similar price hikes. 
By Monday of this week, Ethyl’s customers were being notified of these 
new schedules: motor mix, increased to 61.68¢/lb. (from a previous 
60.18¢); motor Plus, raised to 62.68¢; aviation mix, to 67.58¢/lb. from 
66.08 ¢. 


Prices listed by the two companies appear widely divergent, but 
actually they’re comparable. Explanation lies in the fact that each uses a 
different basis—TEL content by Ethyl, antiknock compound by Du Pont. 


The supply/demand situation mattered less than did higher 
transportation costs in Esso Standard Oil’s decision to raise petroleum 
toluene prices last week. The advance amounts to 14% ¢/gal. at just about 
all the company’s principal terminal points. The exception is Providence, 
R.I., where tags go up %2¢/gal. to a basis of 35¢/gal. 





While goodly amounts of petroleum-derived material have been 
funneling into gasoline (to boost octane ratings), coke-oven toluol pro- 
ducers have been concerned for some time over heavy supplies and weak 
demand. Right now, however, some sellers profess to see a slight brighten- 
ing in the material’s market outlook. Orders for March deliveries show 
some pick-up. 
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Demand for xylol is—and has been—fairly strong. Thus Esso’s 
1¥2¢/gal. increase (announced last week along with the toluene rise) 
was not as surprising. 





There’s no word yet on what other major petroleum refiners 
will do on their aromatic prices, but it’s certain Esso’s action is being 
noted. 


More bromine is hitting the market. Michigan Chemical an- 
nounced the completion and placing in operation of a new plant at El 
Dorado, Ark. Though no capacity figure was included in the official word, 
the installation (a joint-venture with Murphy Corp. of El Dorado), may 
be able to turn out as much as 5 million lbs./year (CW Business News- 
letter, May 5, ’56). 





There’s good news on the price front, too. Michigan plans to 
maintain the price level in effect at the end of ’56, and hopes thereby to 
encourage “wider use of bromine by chemical manufacturers.” This bol- 
sters the firm’s earlier-expressed intent not to channel the El Dorado out- 
put to gasoline additives, but to seek outlets in fumigants, pharmaceuticals, 
other chemical markets. Most of the new production will be up for sale, 
though Michigan will use some for bromine compound manufacture. 


The Salk vaccine glut is disappearing as fast as it arrived. Latest 
official reports from the Public Health Service show that manufacturers 
shipped more than 4.1 million cc. in the week ending Feb. 15. The 
previous weekly peak (3.7 million cc.) came in April "55—the month 
when the vaccine first went on sale. 





With output running at about 8 million cc./month, producers’ 
stocks have dropped from a swollen 26 million cc. in early January to 
about 15 million by mid-February. Indications are that they’re still falling. 


SELECTED PRICE CHANGES—Week Ending March 4, 1957 


UP 





Change New Price 


Acetophenetidin USP, bbls., wks., frt. equald. $0.05 $1.22 
Acetylsalicylic, USP, special makers, primary distrib., 

bbls., 1,000-lb. lots, pt. of shipment 0.02 0.63 
Methyl salicylate, USP, cns., 500-lb. lots 0.03 0.62 
Sodium salicylate, USP, dms. 0.04 0.78 
Toluol, petroleum, indust. 2-degree, tanks, wks., 

Providence, R. I., per gal. , , 0.005 0.355 
Xylol, petroleum, indust., tanks, wks., Bayonne, N. J., per gal. 0.015 0.355 


All prices per pound unless quantity is stated. 
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A promising new | Du Pont Development Chemical | for your consideration 











2-Diethylaminoethy! methacrylate” 


Can the basic nitrogen in this monomer help you 
in developing new products? 


Du Pont 2-Diethylaminoethy! methacrylate offers 
interesting possibilities for your development work. 
It’s a basic polymerizable monomer that can be 
copolymerized with other vinyl monomers such as 
the acrylic ester, acrylonitrile and butadiene. And 
it undergoes a Michael-type addition reaction with 
a variety of compounds containing an active hy- 
drogen atom—for example, alcohols, phenols and 
thiols. 


Salts and quaternaries of 2-Diethylaminoethyl 
methacrylate are water-soluble and can be poly- 


merized and copolymerized to give a variety of 


potentially useful products. 

SUGGESTED USES: Derivatives of 2-Diethylamino- 
ethyl methacrylate can be used as: 1. dispersing or 
suspending agents in non-aqueous media; 2. floc- 
culating agents; 3. agents for improving substan- 
tivity of dyes; 4. precipitating agents for soaps and 
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anionic detergents; 5. fixatives for waxes, oils and 
pigments; 6. adhesives; 7. anti-mottling agents for 
metallic enamels; 8. dispersing agents for pigments; 
9. emulsifying agents for oils, fats and waxes; 10. 
stabilizers for chlorine-containing resins and 
plastics. 

JUST DROP US A LINE on your company letter- 
head and we'll gladly send our product information 
bulletin on 2-Diethylaminoethyl methacrylate. Let 
us know if you want to start active research or 
development work with this novel intermediate. 
We will be glad to send you a sample for your 
evaluation. E. I. du Pont de Nemours & Co. (Inc.), 
Organic Chemicals Department, Chemicals Div., 
Wilmington 98, Delaware. 


“Monomer Stabilized Technical 


BETTER THING CHEMISTRY 


DEPARTMENT 


* 


>. 





Rabo a RIC at 


MONROE 


TAPPAN ZEE 
BRIDGE 


Atomic Campus in the Country Highlights 


Venture 


Location 


To Be Completed 





lear research center 


Basic research center 


Engineering building that will house 500 
engineers for new plant and equ:pment 


design 


Chemical development laboratory 
Plastics research and development laboratory 


Experimental farm for testing agricultural 


chemicals 


Solid-state physics lab 


Sterling Forest 





Parma, O. 


N. Y 


Westchester County, N. Y. 


South Charleston, W. Va. 


South Charleston, W. Va. 
Bound Brook, N. J. 


near Clayton, N. C. 


late 58 or early °59 


late °57 or early 58 


tests will begin 
in '57 growing season 








opened Sept. 56 


... Carbide’s Fast-Expanding Research 


When it comes to research spend- 
ing, Union Carbide and Carbon Corp. 
(New York) has a reputation for doing 
things in a big way. Carbide’s newest 
move is proving this reputation well 
deserved. In a forested, hill-and-lake 
area near Tuxedo Park, N. Y., about 
40 miles north of New York City, the 
firm will build a $6-8-million nuclear 
research center. 

This brings to more than $50 mil- 
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lion the amount it has currently com- 
mitted for planned or abuilding 
facilities for research, development 
and engineering activities. 

All this is in addition to the esti- 
mated $65 million Carbide expects to 
spend on research projects this year. 
This project spending doesn’t include 
technical services and promotion, mar- 
ket research, control laboratory ex- 
penses or capital expenditures. 


By comparison, Carbide spent more 
than $55 million last year, $43, 40, 34 
and 29 million in °55, °54, ’53 and 
°52, respectively. 

New Idea in Research: The amount 
Carbide will spend on this newest 
venture isn’t all that sets it apart from 
run-of-the-mill research expansion. 
Sterling Forest, site of the new center, 
is a 27-sq.-mi. undeveloped wooded 
area, comparable to government- 
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er eee ...industry’s new favorite 


Here’s the brand new Hercules linear ethylene polymer that is 
the talk of the plastic industry. It may be just what you need to 
improve a present product or create a new one. 


HI-FAX—Now available for limited production runs, this new plastic is 

already recognized for its ability to supply premium properties at sur- 

prisingly low cost. What characteristics are you seeking? Heat resistance 
or low temperature resistance? Rigidity or tough- 
ness? Di-electric strength or chemical resistance? 
Improved gloss, wide color range? Hi-fax has them 
all and more. 


The moldability of Hi-fax is another 
reason so many fabricators are ex- 
cited about this completely new ma- 
terial. Hi-fax is moldable in a variety 
of items ranging from .012" wall dis- 
posable cups at rapid cycles to deep 
drawn waste baskets. It is form 
stable to 250° F. 

Molded by American Plastics Co., 

Cleveland, Ohio, 

for The Nalge Co., Inc., 

Rochester, N. Y. 


HI-FAX SOLVES A TOUGH PROB- 

LEM—The plastic selected :for this 

chemical ware had to meet a long list 

of qualifications. It had to be un- 

breakable, sterilizable, autoclavable, 

non-toxic, odorless and tasteless. Hi- 

fax met them all. Resistant to a wide 

range of corrosive chemicals such as 

hydrofluoric acid, glacial acetic acid, 

and aluminum chloride, Hi-fax is Z ‘ é : 
ideal for such other uses as carboys, For technical data on Hercules plastics, write: 
battery acid containers, chemical 

Reane Sereda emeiied nee: Cellulose Products Department 


HERCULES POWDER COMPANY 


RPORATED 


H E R C GI L E he) 992 Market St., Wilmington 99, Del. 
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eeereeeeeoeeeeeeves 


Fatty 
Acid 
Esters 


Stearates 
Laurates 
Oleates 
Ricinoleates 
"Wetting Agents 
Thickeners 
Plasticizers 


Emulsifiers 


MADE TO MEET YOUR SPECIFICATIONS 





A 


THE FLAME. AND THE FLASK — SYMBOL_OF QUALITY 


us ie gy 

< ») 7 
Jie ©.P Hall CG 
CHEMICAL MANUFACTURERS 

5147 W. 67th Street, Chicago 38, Illinois 

AKRON, OHIO . 


NEWARK, N. J 


CHICAGO, ILL e LOS ANGELES, CAt 
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RESEARCH 


owned parks. It is the crucible for 
an unusual experiment in research 
building. 

City Investing Co. (New York), 
a private real estate development con- 
cern that owns Sterling Forest, hopes 
to develop it as an integrated science 
research community where scientists 
will live as well as work. It will 
eventually include housing, a shopping 
center, educational and recreational 
facilities. Three other companies are 
currently negotiating for sites within 
the park. They'll be swayed, City 
Investing hopes, by the park’s prox- 
imity to the New York State Thru- 
way—and thus its nearness, from the 
point of travel time, to numerous 
colleges and universities with their 
resources of brainpower, libraries and 
laboratories. Too, the site itself will 
have available adequate supplies of 
natural gas and electricity. 

To applicants, City Investing is of- 
fering either to lease land, and let 
them build their own laboratories (as 
Carbide is doing) or build laboratories 
to specifications, lease both land and 
buildings. That’s a major milestone 
in the history of laboratory lease- 
backs (CW, Jan. 12, p. 47). 

Base for Basic: Carbide looks on 
its new site as ideal for basic research. 
Construction of the nuclear research 
center is scheduled to start in about 
two months, with completion expected 
in late °S8 or early °59. It will be 
operated jointly by two of UCC’s 
divisions, Union Carbide Nuclear Co. 
and Union Carbide Ore Co. The 
former has already established tem- 
porary research quarters in a build- 
ing about four miles from the site 
of the proposed center, has chemical 
analyses and ore processing investiga- 
tions already under way. 

The new center will be the focal 
point for nuclear research within 
Carbide. In its radiation laboratory— 
one of two main _ laboratories—re- 
searchers will explore the effects of 
radiation on products and processes 
involving plastics, gases, metals, car- 
bon and chemicals. 

The other laboratory will handle 
ores and engineering. Here Carbide 
intends to find out more about basic 
problems which, if solved, could in- 
crease yields from various mineral 
ores. 

Major facilities of the center will 
include a 5-megawatt swimming pool- 
type reactor, and a research and ad- 


UCC’S KINZEL: For profit-producing 
research, a shift to basic efforts. 


ministration building. The reactor will 
be a modified version of the Bulk 
Shield Testing Facility pioneered by 
the Carbide-operated Oak Ridge Na- 
tional Laboratory. Smaller reactors 
of this type have been installed on 
several college campuses. The Carbide 
reactor will be designed and built 
by AMF Atomics, Inc., a subsidiary 
of American Machine & Foundry Co. 

Switch in Emphasis: Carbide is 
moving away from heavy emphasis 
on developmental research—the kind 
it has long been associated with— 
and is banking more on basic studies. 
A key man behind this trend is Au- 
gustus Kinzel, who became research 
vice-president in 1955, after 28 years 
in Carbide laboratories. 

Kinzel believes that most of the 
relatively easy research findings have 
been made. Consequently, he believes 
companies must now try to expand 
their storehouse of knowledge, come 
up with basic ideas to develop. 

How this philosophy is affecting 
Carbide’s research pattern is evident 
from these recent moves: 

e The formation of Union Carbide 
Research Institute to conduct basic 
scientific research. It will be located 
on Carbide’s Westchester County prop- 
erty near Tarrytown, N.Y., will be 
administered by Kinzel. Its major 
purpose: basic research on the physical 
and chemical behavior of matter under 
ordinary as well as extreme conditions 
of pressure and temperature. Facilities 
are expected to be completed in early 
58. 


Chemical Week e March 9, 1957 





YOU, too, CAN BE SURE 


petrochem-isoflow furnaces 





are most economically desirable 





by any comparison 





Whenever all the specifications and all the operating 
requirements are applied to direct-fired furnace design, 
you can be sure PETROCHEM-ISOFLOW FUR.- 
NACES will be found most economically desirable, by 
any comparison. 


In making comparisons it is essential to take these factors 
into consideration: 


1—Average radiant transfer rate. 

2—Maximum deviation from average radiant transfer rate. 

3—Average and maximum transfer rate in convection section. 

4—Maximum tube wall temperature, radiant or convection. 

5-—-Maximum efficiency with specified excess air. 

6—Controlled thermal recirculation of flue gases to provide 
even heat distribution throughout full length of each tube 
and equalized heat distribution around each tube. 

7~—Overload and corresponding transfer load. 

8—Design to provide: structural column supports—Ladders— 
Platforms—Tube Removal facilities, etc. 


9—Degree of assembly; of the furnace structure and of the 
heating surface. 








When you specify gis ps prague 
FLOW FURNA - you'll be in good 
company. More pa 1500 are now in ser- 
vice, performing to the complete satisfac- 
tion of their operators and usually well 
beyond their rated capacities. 





hn vaU Gi w isorsow FURNACES 


UNLIMITED UN SUITE 22% CAPACITY ..4 BUTY 
PETRO-CHEM DEVELOPMENT CO., INC. © 122 EAST 42nd St., New York 17, N. Y. 
REPRESENTATIVES: 
Rawson & Co., Houston * Wm. H. Mason Co., Tulsa « Lester Oberholtz, Los Angeles * Faville-Levally, Chicago * D.D. Foster, 
Pittsburgh + Turbex, Philadelphia » Flagg, Brackett & Durgin, Boston « G. M. Wallace & Co., Denver & Salt Loke City 
International Licensees and Representatives: SETEA~S.A. Comercial, Industrial, y de Estudios Tecnicos, Buenos Aires, Argentine * - 
Industrial Proveedora, Caracas, Venezuela * Societe Anonyme Huertey, Paris, France * Societe Anonyme Belge, Liege, Belgium * Huertey 
Hialiana §.P.A., Milan, Italy * Birwelco Ltd., Birmingham, England 
betas... 
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exploring 
new frontiers 
inBoron 
chemistry | 






























































Latest addition to Trona’s* 
growing list of boron 
intermediates... boron halides... 








do they have a place 
in your product’s future ? 


oride ® 
[Boron Tribromide 









Boron Trichl 




































You might benefit from TRONA’s own 
basic research in these highly reactive 
compounds, BBrz and BCls, versatile 
as raw materials in the production of 
elemental boron and boron hydrides, 
as well as a variety of other uses. 


Both compounds have been suggested 
as polymerization catalysts. BCls has 
been proposed as a Friedel-Crafts 
condensing agent for organic synthesis, 
as a catalyst in inorganic reactions, 
and is particularly effective for the 
control of magnesium metal fires. 

It has been patented for stabilization 
of sulfur trioxide. 





If yowre concerned with the use of 
boron intermediates, write us today. 
TRONA’s leadership in boron tech- 
nology is your assurance of purity 
and uniformity to meet the most 
critical requirements. 


*TRADEMARK AP &CC 


MARKET 
DEVELOPMENT 
DEPARTMENT 


American Potash 
& Chemical Corporation 


3030 West Sixth Street 
Los Angeles 54, California 























99 Park Avenue 
New York 16, New York 
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e Last September, Carbide’s Na- 
tional Carbon Division opened its 
Parma, O., laboratory for basic re- 
search in solid-state physics and the 
closely related field of chemical phys- 
ics. Other fields of Parma research: 
electrochemistry, carbon and graphite 
research, and high-temperature proc- 
esses and refractory compounds. 

Expanding to Develop: But Carbide 
is by no means neglecting develop- 
mental research in its expansion plans. 
Here are recent major moves in that 
direction: 

e At South Charleston, W. Va., 
Carbide and Carbon Chemicals Co. 
Division is now constructing a new 
multimillion-dollar engineering build- 
ing to house more than 500 engineers 
who wiil design new plants and equip- 
ment for the company’s expansion 
program. At the same site, a multi- 
million-dollar chemical development 
laboratory is now being erected. 

e Last December, Carbon and Car- 
bon Chemicals exercised its option 
to purchase a 142-acre farm near 





Raleigh, N.C., for experimental work 
on agricultural chemicals. The com- 
pany expects to begin tests in the 
1957 growing season. 

e For plastics research, Bakelite 
Co. Division is erecting a new re- 
search and development laboratory 
at Bound Brook, N.J. This expansion 
will reportedly cost several million 
dollars. 

On this new look in its research, 
Carbide is staking a large chunk of 
prestige as well as dollars. While the 
odds are long, time is in short supply 
in the hotly competitive chemical 
process industries. Outsiders are in- 
clined to bet with Carbide. 


Survey Progress 


The Bureau of Labor Statistics is 
taking long strides toward surveying 
industry’s research and development 
spending for 1956 (CW Technology 
Newsletter, Jan. 19). 

BLS is handling the survey for the 
National Science Foundation, which 


Can Anybody Use This Egg? 


WHEN special aluminum oxide 
heat-exchange sphere was ordered 
from Norton Co. (Worcester, Mass.) 
recently, the prospective purchaser er- 
roneously specified a diameter of 10 
in. instead of 1 in. Norton supplied 


the needed smaller sphere, now has 
assigned laboratory staffer George 
Gage (above) the task of finding a 
good use for the outsize “egg.” As yet, 
he hasn’t turned up a suitable applica- 
tion for his spheroid. 
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ANISIC ALDEHYDE 


. (Industrial grade) 
a  ewwvdl 


The TRUBEK LABORATORIES Inc. 


INTERMEDIATES DIVISION 


chai tdietilataeeaeediate ANISIC ALDEHYDE (industrial) 
ee (para Methoxy Benzaldehyde) 


- « » and its derivatives: 


ANISYL ALCOHOL (Industrial) 
(para Methoxy Benzyl Alcohol) 


ANISYL CHLORIDE 
(para Methoxy Benzyl Chioride) 


ANISYL CYANIDE 
(para Methoxy Benzyl Cyanide) 


PARA METHOXY PHENYL ACETIC ACID 


will PURCHASE. .. 
ot REFINE for your account. 


_.. The facilities and experience of Truland may be employed 
- advantageously fér. the economical upgrading and disposal 
of solvent mixtures and organic by-products. 
Our technically trained personne! are available to discuss 
the refining of any solvent mixture or organic by-product. Division of 
THE TRUBEK 
LABORATORIES 
incorporated 
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wants to learn how much R&D spend- 
ing has increased over the $3.7-billion 
total that turned up in NSF’s last 
survey, which covered 1953. 

By this week, a preliminary ques- 
tionnaire has gone out to a special 
screening committee. Based on the 
comments from committee members, 
the questionnaire will be revised, then 
presented to the Budget Bureau. After 
a conference between the Budget 

Bureau and representatives of major 

‘ A new source of industries, the questionnaire will go to 

ry 10-50 hand-picked companies, It 

results of this test run show that the 

LO) ae F AL C OSLO) F questionnaire is answerable, final ques- 

tionnaires will go out to nearly all of 

ine 12,JUU firms surveyed on 1953 

R&D spending. NSF expects to move 

fast, publish preliminary survey results 
this June. 

The preliminary questionnaire omits 


Etastman a number of minor questions that held 
CHEMICAL PRODUCTS, INC. up answers to the 1953 survey; as a 
KINGSPORT, TENNESSEE result, this year’s pool should be less 
eheeiiery Gt Eaten koden company troublesome to industrial respondents. 
Added to the list is a query on 
SALES OFFICES: Kingsport, Tenn.; New York; Framingham, Mass.; Cincinnati; Cleveland capital investment in research and 
ee eet a ee eee ae iaete) etnnees development facilities. 
P ind; Salt Lake City; Seattle p 

Questions have been rephrased in 
order to produce a sharper picture of 
Sane aaa = = fields in which research and develop- 
ment is being pressed. For instance, 
chemical firms will be asked how much 
of their research and development 
spending is for chemicals, how much 
in other fields. Nonchemical firms 
will be asked to specify their research 
and development spending on chem- 


faster icals, if any. 

< easier 
Peose insecticide EXPANSION 

# ¢ Olin Mathieson was granted per- 


Sy; 
; Sales mission by a 4-1 vote of the Niagara 
with the new Falls, N.Y., zoning board of appeals 
RC SPRAY GUN to build an engineering laboratory 
es there. 
New Directional Vent — any direction, 9 Southern Research Institute (Bir- 
including upright. mingham, Ala.) will soon start con- 
No-Clog Feed — prevents lumping and struction of a $500,000 cancer re- 
clogging at disch . : 
Sasy-te-Fill esa 1%” friction search Jaboratory. ; ee 
plug. e Naugatuck Chemical Division, U. 
Coated Inner Tube — Waxed coating S. Rubber Co., is tripling laboratory 
improves pumping action. and office space at its agricultural 
a Felt Inner Volve — Admits air, chemical research station and experi- 
seals in powder. s a 
Patented Bellows Valve — Positive mental farm in Bethany, Conn. 
pumping action. e Esso Research & Engineering 


v 
> BR } T 7 4 CH E Established WRITE for prices and further details. Co., Standard Oil of New Jersey af- 
avr 
f, , : 3 ‘de . F \ - P) 
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AN ODOR PROBLEM TO CON- 
TEND WITH? . . . Let our 
Industrial Odorant Division 
solve it for you . . . Let our 
years of pioneering “know- 
how” come to your aid in 
eliminating or improving any 
objectionable plant or prod- 
uct by-odor that may be 
bothering you. We can assist 
you effectively and econom- 
ically—and without obligation 
—if you will write us fully 


concerning your difficulties. 


@ 
® 
i 
é 
a 
a 
i 
A 
i 
i 
t 
i 
$ 
i 
i 
i 
i 
« 

* 


eee 


*umee, eauun® 


filiate, plans to build a research labo- 
ratory on 650 acres in Florham Park, 


PORT AUTHORITY BUILDING 9430 Page, St. Louis 14, Mo. N.J. Purchase of the land is contingent 
Rittmon O. Turner an.; Arlington, Tex, St. Lovis ° ° 
76 NINTH AVENUE, ‘ New YORK 11, N.Y. , orig a ; 52 on rezoning of the area. 
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Catalyst “Know-How” 


What makes one catalyst superior to another? 
Often it is the unseen ingredient, “know-how’”’. 
Davison’s long experience in successful catalyst 
production gives you this all-important element. 

Davison, the first commercial producer of 
synthetic petroleum cracking catalysts, operates 
a modern plant for the sole purpose of producing 
specialty catalysts to aid industrial chemical pro- 
gress. These catalysts can be custom made to 
your specifications. We guard your “know-how” 
as carefully as we do our own. They are made in 
many forms including granular, pelleted, pow- 
dered, spherical, extruded and include many 
supports and active agents. 





Put Davison’s “know-how” to work on your 
problem. No matter what your catalyst require- 
ments are, it will pay you to discuss them with 
the Davison Field Service Engineer. A free 
booklet on Davison dependable catalysts is 
available on request. 


DAVISON CHEMICAL COMPANY 
Division of W. R. Grace & Co. CS 

Baltimore 3, Maryland \ a 
Sales Offices: Baltimore, Md.; Chicago, tll.; Columbus, Ohio; 

Houston, Texas; New York, N. Y.; San Francisco, Calif. 
Producers of: Catalysts, Inorganic Acids, Superphosphates, Triple 
Superphosphates, Phosphate Rock, Silica Gels and Silicofluorides, 
Sole Producers of DAVCO® Granulated Fertilizer. 
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From the World’s 
Largest Production Unit 


FORMALDEHYDE MERCK 
9 iy 


Unrestricted quantities deliv- 
ered within 24 hours to points 
in Middle Atlantic and New 
England areas. Write, wire or 
phone your requirements for 
Formaldehyde 37% and 45% 
Low Methanol (Uninhibited), 
and Inhibited; Hexamine Tech- 
nical, Powder or Granular. 


== 


MERCK & CO... Inc. 
CHEMICAL DIVISION 


RAHWAY, NEW JERSEY 
OMerck & Co., Inc. 





it Has Many Uses! 


ore 


INDULIN. 


INDULIN alkali lignin is versatile, per- 
forms all of these functions: 

« dispersing ¢ stabilizing 

* extending * sequestering 

¢ binding 

And it does these jobs in many processes, 
from protein precipitation to rubber latex 
manufacture. 
As a product of wood pulving. INDULIN 
is low-cost and plentiful. Send for samples 
and bulletins covering your application. 


Polychemiicals 


DIVISION 
West Virginia Pulp 
and Paper Company 


CHARLESTON A, SOUTH CAROLINA 








5 A & E S AND DISTRIBUTION 


How often do salesmen deliberately bypass the pur- 


chasing agent? 


This percent of salesmen 47 
bypass the buyer on 
this percent of sales calls 


Why do chemical 
agent? 


salesmen bypass 


19 15 10 5 3 


0-5 6-15 16-25 26-50 51-75 76-100 


the purchasing 


Percent of salesmen 


Buyer has insufficient knowledge of needs, or lacks 
background to discuss them. 


He lacks authority; someone else makes decisions. 


To interest chemists, production personnel, or others. 


To obtain more complete information on firm’s needs. 


Buyer’s unwillingness to consider product. 


Too Much Backdoor Selling? 


Do your salesmen call on nonpur- 
chasing personnel without the know- 
ledge of the regular buyer for a cus- 
tomer firm? Though such calls help 
many a salesman get an order, they 
carry a limited—but distinct—risk of 
jeopardizing future relations. 

That conclusion stands out sharp- 
ly in a CW probe of “backdoor” sell- 
ing practices among 250 chemical 
process industry sales staffers. 

The survey covered such points as 
the extent of backdoor selling, its use- 
fulness, reasons for the practice’s ex- 
istence, authority of chemical buyers, 
and purchasing department regula- 
tions. Here are the results: 

Bypass Helps: About 7 out of 10 
salesmen, on the average, admit to 
backdoor selling, although many prac- 
tice it sparingly (see box). Bypass sell- 
ing appears to be an effective sales 
tool; some 39% of the salesmen who 
emplov the method find that it “often” 
helps them to obtain business. An- 
other 35% note “occasionai” helpful- 
ness. Some 27% “seldom” or “never” 
find backdoor sales ca'ls of value. 

Avoidance of the purchasing 
agent, if skillfully practiced, is rela- 
tively safe and does not often hurt 


the salesman’s position with the cus- 
tomer. The data: 

Injury to sales relations occurs: 
Rarely 11% 
Occasionally 16% 
Frequently 1% 

Undoubtedly, the high degree of 

value and safety in such solicitation 
reflects equally high discretion on the 
part of the salesmen. Most salesmen 
study individual accounts carefully, 
few will attempt bypassing if dis- 
astrous consequences are likely. 

Interestingly, customers sometimes 

invite backdoor selling. Approximate- 
ly half of CW’s sample of process 
industry salesmen get orders that do 
not originate in the purchasing de- 
partment. This situation, however, is 
infrequent; 45% of the representa- 
tives receive “internal” bypass orders 
“very rarely,” and only 8% believe 
the practice is “common.” 

Nonpurchasing department requisi- 

tions can, of course, create touchy 
problems if the customer generally ad- 
heres to a strict, “no backdoor sell- 
ing” policy. For that reason, some 
40% of the survey answerers apprise 
the purchasing agent of the situation 
directly or indirectly (e.g., they may 
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ask for purchase order numbers). But 
60% handle such orders in routine 
fashion. 

Rules of Call: Comparatively few 
of the purchasing departments that 
chemical salesmen visit have specific 
regulations to control bypass selling. 
In fact, two-thirds of the sales per- 
sonnel checked estimate that fewer 
than one-quarter of their accounts 
have such codes. More often than not 
in companies where backdoor traffick- 
ing is restricted, the rules are fair. 
Only 12% report that the stipulations 
are “occasionally or seldom” fair. 

How well are the rules enforced? 
Some 58% note that enforcement is 
“generally” impartial. Purchasing de- 
partments, however, appear somewhat 
remiss in their advice to salesmen 
about the existence of backdoor sell- 
ing regulations. The majority of CW’s 
respondents find that fewer than half 
of their accounts make the rules 
known to all. 

Why Bypass? Salesmen advance two 
main reasons for side-stepping the 
chemical buyer: his lack of authority 
and insufficient background to deter- 
mine or discuss needs. How much pur- 
chasing decision power do chemical 
buyers have? Salesmen estimate that 
buyers extent of authority is: 

High 
Average 
Low 


33% 
36% 
31% 
Only about 20% of the salesmen can- 
vassed find that “high” authority in 
more than half of the purchasing de- 
partments that they contact. 

The data clearly shows that many 
salesmen must work with many chemi- 
cal buyers who do not have full au- 
thority to make decisions. 

Another CW survey (Feb. 23, p. 90) 
points up the magnitude of the “insuf- 
ficient background” problem: sales- 
men polled said that about 30% of 
company purchasing departments have 
“insufficient knowledge of needs.” 

Naturally, a plethora of other, less 
frequently mentioned, reasons exist 
for backdoor selling. These include by- 
passing when all other means of sel- 
ling have failed, too lengthy waits in 
the lobby before seeing regular buyers, 
unfriendly or biased purchasing atti- 
tudes, and lack of a sound reason for 
not purchasing. 

If siftings of these surveys are clues 
—that purchasing agents are too un- 
familiar with their companies’ needs, 
that their authority is downgraded— 
bypass selling is likely to be around 
for some time. 
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foREMosT F A 


ATTY 


Fatty 
Acids 


Excerpts From The Chemical Hall of FAME 


William 
Henry 
Perkin 


(1838 - 1907) 


Knighted in England in 1906 for his con- 

tributions to pure chemical research which 
included the discovery of the reaction de- 
pending on the condensation of aldehydes 
with fatty acids. 
By 1906, Foremost’s El] Dorado Division had 
been a prime supplier of coconut oil to 
American chemists and manufacturers for 
more than a decade. 


ACIDS } METHYL | ESTERS 


OF COCONUT OIL 


Caprylic Eldhyco* 
Coconut Palmitic 


Capric Lauric 
Myristic 





Methy| 
Esters 


Caprylate 
Coconate 


Eldo 18*  Caprate 


Myristate Caproate 
*T.M. Reg. 


Laurate 
Palmitate 





For Example: ELDO LAURIC ACID 


96-99% pure. (Purest Lauric Acid com- 
mercially produced.) Readily available 
at an attractive price. Eldo’s high stand- 
ards give you a better, more uniform 
end product. 


LQ For samples and specifications, write Dept. 


foREMOS 


» E 


st FOOD AND CHEMICAL COMPANY 
= P.O. Box 599, Oakland 4, Calif. 


In New York: 
H. Reisman Corp. 


In Chicago: 
M. B. Sweet Co. 


in Detroit: 
Harry Holland & Son, Inc. 


In Cincinnati: In Cleveland: 
Howard Dock F. W. Kamin Co. 





RUBBER 


A soft tale odor helps sell baby 
pants. A soap-fresh fragrance 
adds buy-appeal to shower cur- 
tains. Hand bags with a simulated 
leather odor have a real competi- 
tive advantage. 
Perhaps an appealing odor—or 
freedom from objectionable odor 
—is just what your product needs! 
SINDAR can give you expert assist- 
ance. Our Resopors were specifically 


SINDAR 


‘resodors’! 


PLASTICS 


developed for use in plastics and 
rubber. They are easy to use— 
just add the oil at any convenient 
point in your process. They’ll 
stand up under your tempera- 
tures too. 

There’s a REsopor to give your 
product exactly the right odor 
appeal. May we send you samples 


and put our experience to work for you? 


*Reg. U. S. Pat. Off. 


\ Copordlion 


» Industrial Aromatics and Chemicals 


330 West 42nd Street * New York 36, New York 

















70 Pine Street 





SODIUM BICARBONATE, use. 


Specialized Grain Sizes 


MONOHYDRATE of SODA 


SAL SODA 


Technical Service 
CHURCH & DWIGHT CO., Inc. 


Phone Digby 4-2/8! 


New York 5, N.Y. 
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CMRA Eyes the World 


Chemical market researchers will 
gather in Philadelphia next week to 
searching!: appraise the foreign chem- 
ical competition that’s coming in the 
next five years. Sponsored by the 
Chemical Market Research Assn., the 
March 13 seminar will be held at the 
Sheraton Hotel. Highlights: 

e Mapping the world’s chemical 
production—description of general 
chemical output by countries or re- 
gions, present and future centers of 
production, evaluation of the impact 
of Russian production on world mar- 
kets. 

e Patterns of competition—classi- 
fication of chemical manufacturing by 
product lines, and relative importance 
of tariff considerations. 

e Competition-sensitive chemicals 
—review of recent trends and current 
status of U.S. imports, projection of 
imports for the next five years, evi- 
dence to validate the estimates. 

e Location of foreign markets— 
rank of foreign countries by chemical 


Liquid Chlorine 


NEXT MONTH, chlorine will start 
moving across this 1,000-ft.-long 
bridge when Olin Mathieson starts 
up its new distribution terminal at 
Brunswick, Ga. The million-dollar 
facility has bulk storage and handling 
equipment necessary to market chlo- 
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consumption, general estimate of mar- 
kets with greatest potential for U.S. 
producers, specific listing of product 
classifications open to U.S. exploita- 
tion within specific foreign countries. 

e Foreign market penetration meth- 
ods—barriers to U.S. export sales in 
relation to various chemical product 
categories, description of transporta- 
tion methods and distribution chan- 
nels available overseas, forecast of 
significant distribution trends. 

e Guide for studying foreign chem- 
ical Opportunities—survey of sources 
of foreign market research data, meth- 
ods of assembling information, sug- 
gestions for obtaining maximum use of 
the individual company’s sales, re- 
search, production, purchasing and 
traffic departments, market research 
program planning, tips on external cor- 
respondence and field trips. 


COMPETITION 


e J. M. Huber Corp. will open a 
new office at Akron, O. to service sales 
of carbon blacks, clays and rubber 
chemicals in Ohio and east Michigan. 





Rides a Trestle 


rine and caustic soda direct by to a 
pulp and paper company next door 
and by rail and water to Southeastern 
consumers. Barges tailored to speci- 
fication will move chemicals to Bruns- 
wick from OM’s Mclntosh, Ala., 
production unit. 
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with BARECO... 
WAX is an END PRODUCT, 
NOT a by-product! 


The manufacture of waxes is oupé 
business—our only business! Making @ 
superior wax is our goal from start to” 
finish—and not a secondary product of 
our manufacturing efforts. In fact, any 
“by-products” at Bareco are incidental’ 
only to the-refining of wax. : 















This specialization in the-study, d 
velopment and manufacture of mier 
crystalline waxes explains why so many 
Bareco products are unequalled in the 
industry. ‘ 

It explains, too, why Bareco is 1 
unique position to offer authoritati 
assistance to wax users—whatever their 
problems or product ~ 


FREE WAX BOOK -— Lists types and specifications hs 5 . 


) to meet your wax problems. Write for your copy. 








SALES OFFICES: 
NEW YORK 
150 East 42nd St}. 
PHILADELPHIA 
121 S. Broad St. 
CHICAGO 
332 S. Michigan Ave. 


> 
va BARECO WAX COMPANY 


BOX 390, KILGORE, TEXAS 
BOX 2009, TULSA, OKLAHOMA 


A DIVISION OF PETROLITE CORPORATION 














WE SUPPLY 


KETONES 


from our NEWARK warehouse 


ALCOHOLS 
= date). | 3) 
- ESTERS 
GLYCOL ETHERS 
PLASTICIZERS 
. CHLORINATED 








SOLVENTS 
GLYCOLS 
AMINES 


Acetone — Methyl Acetone 
Methyl Ethyl Ketone 
Methy] Isobutyl Ketone 
Diacetone Alcohol 
Diisobutyl Ketone — Isophorone 


AROMATIC 
SOLVENTS 


ALIPHATIC 
NAPHTHAS 





CHEMICAL S50 LVENTS 


INCORPORATED 
60 PARK PLACE, NEWARK 2, NEW JERSEY — MArket 2-3650 WOrth 32-7763 
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e Displayed Rate—$38.00 per inch effec- 
tive Jan. 1957. Frequency rates on re- 
quest. Advertising inch measures ¥% 
inch vertically on 1 column. Subject to 
Agency Commission. 3 cols. to a page. 


i 


@ Closing Date—Each Tuesday, 
prior to publication date. 


] 


i 
3 


EMPLOYMENT OPPORTUNITIE 


IN THE CHEMICAL PROCESSING INDUSTRIES 


NATIONAL 
COVERAGE 
11 days 


$ 
Hy 
< 
i 


P.O. Box 12, N.Y. 36, N.Y. 





ll 


@ Undisplayed Rate—$1.80 a line, mini- 
mum 3 lines. To figure advance pay- 
ment, count 5 average words as a line. 
10% discount if full payment made 
in advance for 4 consecutive insertions. 
Position wanted ads 2 above rate. 


@ Box Numbers count as one additional line. 


Wa. 











UNIQUE 
POSITION 
OPEN 


Seeking a man with a degree 
in chemical engineering or in 
chemistry having a strong math- 
ematical interest with at least 
three years experience in the 
petroleum or petrochemical 
field or a man with a degree 
in mathematics with chemical 
engineering training for work on 
petroleum and_ petrochemical 
problems utilizing a wide range 
of mathematical background in 
the operations research field. 
Experience desired three to ten 
years. Mid-West location. 


Reply P-4416 
Chemical Week 
520 N. Michigan Ave., 
Chicago, 11, Ill. 








PRODUCTION 
SUPERINTENDENT 


Progressive consumer products company 
requires a Production Superintendent for 
one of its midwest plants. Major resp 


EXPERIENCED CHEMICAL SALESMAN 


Five or more years of industrial sales, technical 
service or sales development experience. B.S. in 
Chemistry—Chemical ee or equivalent. 
Age 28-35. Middle Atlantic territory, N.Y.C. 
headquarters. Salary open. 


CHEMICAL SALES TRAINEE 


Young man with B.S. in Chemistry or Chemical 
Engineering interested in advancing from labora- 
tory and process development work to sales. 
N.Y.C. headquarters with travel in future. Age 
25-30—-single preferred, Salary open. 








SEND RESUMES TO: 
AMERICAN POTASH & CHEMICAL 
CORPORATION 
99 Park Ave., New York 16, N.Y. 


Account Executive for 
Established Consulting Firm 
in Chemical c i and opr ing field. Proven 
high level Selling ability and some technical back- 
ground essential. Salary and participation with un- 
timiied opportunities. 


Our associates know of this advertisement. 
P-4417 Chemical Week 
Class. Adv. Div., P. 0. Box 12, N. Y. 36, N. Y. 

















Positions Vacant 





Chemist for product develop t. Requir ts 
B.S. Degree, capable of organizing own work, 
and diversified experience in Chemical specialties, 
such as: wax pos. “whan wax coatings, a oils, 
concrete curing membranes or Petro-Chemical 
applications. Reply in confidence furnishing full 
detail of education, experience and salary expected. 
P-4453, Chemical Week. 
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SALESMEN 
INDUSTRIAL CHEMICALS 


World-wide chemical firm has excellent sales 
openings in all parts of the U.S. This rapidly ex- 
panding 30 year old firm has six U. S. plants 
Producing water treating chemicals, fuel oil 
Stabilizers, petroleum catalysts, corrosion in- 
hibitors and chemical intermediates. Salary and 
expenses plus commission and bonus. Car fur- 
nished. Outstanding employee benefit program. 
Applicants must be under 35. Mail resume to 
Personnel Dept. 


National Aluminate Corporation 
6185 W. 66th Place Chicago 38, Iilinols 








MANUFACTURING ADMINISTRATOR 


Medium sized, fast growing (30% per year 
since 1948) Chemical manufacturer looking fo 
top manufacturing executive to assume produc- 
tion responsibilities for multi-plant operations. 
This man will be considered oper of the policy 
level management and included in profit-sharin 
plan. Excellent or for young (35-4 
years) man now plant manager of large plant 
with big company who desires more responsi- 
bility with corresponding authority. Prefer 
chemical engineer with petrochemical back- 
ground and/or wide experience with unit proc- 
esses. Our employees know of this ad. Send resume 
to: 
P-4394 Chemical Week 


520 N. Michigan Ave., Chicago 11, Ill. 








Polymerization. Applicant 
must have recent and positive industry experience 
in the formu ating or plant production of either 
poly vinyl acetate or poly acrylic emulsions. De- 
sired by company who now manufacturers polymer 
emulsions, P-3910, Chemical Week. 





Openings for Chemical or Mechanical Engineers 
experienced in the design and modification of 
specialized equipment for processing biological 
materials. Salaries range from $4430 to $7570 per 
annum. Please mail resume to Personnel Officer, 
Fort Detrick, Frederick, Maryland. 





Positi Wanted 








Junior Executive—30—B.S. Chem.—M.B.A. 3 
years experience marketing organic chemicals to 
foreign accounts, seeks management opportunity 
with future. PW.4405, Chemical Week. 





Chemical Manager, with broad background in 
equipment design and construction, operations, and 
product development in organic agriculture chem- 
icals desires connection in Southern California. 
Have Master's Degree in organic, ability to handle 
people, top references, and successful record. Age 
41. PW-4436, Chemical Week. 





Ch ical E te 





B.S.Ch.Eng.; B.A. Econ. 10 
years experience with major chemical companies: 
market surveys, sales analysis, product development, 
company acquisitions, and investment evaluations; 
also technical service and sales. Strong background 
in commercial organic and inorganic chemicals. 
Seeks staff or supervisory position in chemical 
economics. Location: N.Y.-Newark-Trenton-Phila. 
areas or vicinities only. Married. Veteran Army 
Officer. AGE: 34. PW-4334, Chemical Week. 





Selling Opportunities Wanted 





Well-known, experienced tanner wants chemicals 
and — to serve New England Area. RA 
4247, emical Week. 





bilities of this position are supervision of 
production, scheduling, shipping, and related 
production engineering assignments. B.S. 
Degree in Chemical, Industrial, or Mechani- 
cal Engineering with two to five years’ 
experience highly desirable. Age 25 to 35. 
Salary commensurate with education and 
experience. Bonus, retirement, insurance, 
and vacation plans. This is a growth com- 
pany with opportunity for advancement. 
Write P4443 Chemical Engineering, 520 
N. Michigan Ave., Chicago 11, Ill. giving 
full details as to age, education, experience 
and salary requirements. Replies held in 
strictest confidence. 
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Space Salesmen | 
Wanted | 


| 

| 

| 

We are ‘ooking for sales trainees to sell ad- 

| vertising space for CHEMICAL ENGINEERING 

| or CHEMICAL WEEK. No selling experience 
necessary. Age requirement 21-30 years. Op- 

| portunities unlimited, Send complete résumé 

| or phone for appointment. Contact Steven J. 

| Shaw, Advertising Sales Manager, CHEMICAL 

| ENGINEERING + CHEMICAL WEEK, McGraw- 

| Hill Publishing Co., 330 W. 42nd St., New 

| York 36, N. Y. Phone: LOngacre 4-3000. 

| Ext. 693. 

I 








Mfg. Representative, aggressive, successful— 
desires good lines. Terr. E.Pa., S.N.J., Del. 
RA-4512, Chemical Week. 








SALES OPPORTUNITIES 


If you are manufacturer seeking new or added 
sales outlets—or if you are a manufacturer's agent 
or chemicals distributor with the capacity, time 
and energy to take on additional lines—amke your 
interests known in this column of CHEMICAL 
WEEK. The right agent or jobber teamed up with 
the saleswise manufacturer makes the right com- 
bination for the hard selling days ahead, There’s 
profit for both, which can be initiated through low- 
cost classified advertising. Write EMPLOYMENT 
OPPORTUNITIES, Chemical Week, P.O. Box 12, 
N.Y. 36, N.Y. 
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pcan onan gpa EQUIPMENT 
CHEMICALS WANTED/OFFERED 
SPECIAL SERVICES 
BUS NESS OPPORTUNITIES 
Closing Date—Each Tuesday, 11 days 
prior to pubiication date. 
Send NEW ADS & INQUIRIES to 
Classified Adv. Div. of Chemical 
Week; P.O. Box 12,N.Y.36,N.Y. 
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“all 


MANAGEMENT = 


SERVICES 


@ General Consulting 


@ Instrumentation 
e@ Management 


@ Equipment Design 
@ Patents @ Catalyst Development 
@ Systems Engineering  @ Translation 

@ Chemical & Bacteriological 
Analysis 
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FOR SALE 
AT TALLANT, OKLAHOMA— 


One Used Methylal Unit Manufac- 
tured by Blaw-Knox In March, 
1954. 


PRICE $5,000.00 


CITIES SERVICE OIL CO. 
Patridge, 
Bartlesville, Oklahoma. 








FOR SALE ‘ 


Well Established 
MANUFACTURING PLANT 


Lead pigment manufacturing division of large 
big board covporation, lo- ation eastern Penn- 
sylvania, includes land, b 
furniture and fixtures. Plant located in a. city with 
no other corporate property. Average sales for 
8795.09 five Bn $1,300,000.00. Gross profit average 

Intercompany sales average 12%. 
one for selling; corporate diversifi-ation has 
taken other directions than pigment manufac- 
turing. Principals only. 





BO-4488 Chemical Week 
Class. Adv. Div., 
P.O. Box 12, N.Y. 36, N.Y 
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CustOm GRINDING 

© Ultro Fine or Coarse 

© Specialty or Volume 

¢ Heot Sensitive Materials 

¢ Complete Blending and Grinding 
Service on unit or contract basis 


A. Cramer Corp. 10881 S$. Central Avenue 
Box 682 Oak Lawn, Iilinois 














SURPLUS WANTED 


Conn a Fe ACEUTICALS, OILS 
PLASTICIZERS, RESINS, DYES 
SOLVENTS: PIGMENTS Ere. 


CHEMICAL SERVICE CORPORATION 


96-02 Beaver Street, New York 5, N. Y. 
HAnover 2-6970 
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Heavy Duty Double Arm Sigma Blade Jacketed 
Mixers lab. s.ze up to 2U0 gal. Steel and stainless 
steel. Perry, 1415 _ WN. 6th St. Phila., Pa 

Sparkler Model #33-5-28 Filters, teal “plates; 
151 sq. ft. surface area. Bui t 1953, Perry Equip. 
Corp. 1415 N. 6th St. Phila. 22, Pa. 
Pfaudler 3000 gal. Blue Glass Lined Kettie, 
ASME 15# Internal Pressure, 50# jacket 
pressure. 4S ~~ Corp., 1415 . 6th 








St., Phila. 22 
Plants & Properties 


Chemical manufacturing plant, complete, modern, 
for sale or lease. FS-4230, Chemical Week. 











DON’T FORGET 
the box number when answering advertisements. 
It is the only way we can (dentify the advertiser 
to whom you are writing. 





NORMAN APPLEZWEIG ASSOCIATES 


Specialists in Applied Biochemistry 


Product Development Consultants to the Food, 
Drug and Cosmetics Industries. 


131 Christorpher Street 
New York 14, New York 





= 


ALTER KIDDE CONSTRUCTORS, INC. 

Engineers—Builders 

chemicai—process—paper 
New York City 


Houston, Tex. Baton Rouge, La. 








JAMES P. O'DONNELL 


Consulting Engineer 
Professional Engineering for the 
Petroleum and Process Industries 

39 Broadway 
New York 6, N. Y. 
Beaumont, Texas Tulsa, Okiachoma 











SIRRINE 
ENGINEERS 
Plant design & Surveys covering Chemical Elec- 
trochemical and Metailurgical Production; Indus- 
triai Waste Disposal; Water Suppiy & Treatment; 
Analysis & Reports 


J. E. SIRRINE CO. 


Greenville South Carolina 








ROGER WILLIAMS 


Technical & E ic Services, Inc. 


e Chemical Economics 
e Chemical Market Research 
e@ Product Evaluation 


Main Office: PO Box 426. Princeton, N. J. 
Princeton 1-0209 
New York Office: 148 East 38th St., NYC 16 
MUrray Hill 5-5257 














Wisconsin Alumni Research Foundation 


Project Research Consultation and Production Con. 
trol Service in Biochemistry, Chemistr Bacteri- 
ology, Pharmacology, and Insecticide esting and 
Screening. 


Write for price schedule 


Wisconsin Alumni Research Foundation 
P.O. Box 2059-G @ Madison 1, Wisconsin 











Professional 


Assistance 


in solving your most difficult 
problems is offered by con- 
sultants whose cards appear in 
this section. 





SALES 


e Texas Gulf Sulfur is mapping 
plans for a $15-million installation to 
transport sulfur from Gulf Coast 
plants and sulfur domes in the Gulf 
of Mexico. 

e Davison Chemical’s Florida 
Phosphate Division has begun con- 
struction of a sales and administrative 
office building at Ridgewood, Fla. 

e Armour & Co.’s Chemical Divi- 
sion is Opening a Southern regional 
sales office at Dallas, Tex. 

e General Tire & Rubber Co. has 
expanded and realigned responsibili- 
ties of it’s chemical division’s sales 
departments. Six new field representa- 
tives have been added and a develop- 
ment department established. 

‘ * 


DATA DIGEST 


e Rare-earth oxides: Booklet gives 
specifications, physical properties and 
suggested uses for oxides of samarium, 
europium, gadolinium, terbium, dys- 
prosium, holmium, erbium, thulium, 
ytterbium, lutetium and the related 
element yttrium. Michigan Chemicals 
Corp. (St. Louis, Mich.). 

e Butyl rubber: Portfolio provides 
data on market developments, evalua- 
tion of butyl accelerators in sulfur- 
type cures, use of carbon black, chart 
of rubber types and properties and a 
description of company sales and tech- 
nical facilities. Thiokol Chemical Corp. 
(Trenton, N.J.). 

e Food processing: Brochure out- 
lines use of antibiotics, aerosols, atom- 
ic energy, ultrasonics in foods, gives 
description of trends in food packag- 
ing and processing. Dodge & Olcott, 
Inc. (New York). 

e Methallyl chloride: Bulletin pro- 
vides 23 pages of data on chemical, 
physical, insecticidal, fumigant and 
toxicological properties, reactions with 
the double bond. Numerous tables are 
included. Organic Chemical Division, 
Food Machinery and Chemical Corp. 

e Color data: Book, “Colour In- 
dex” provides directory of color manu- 
facturers, application methods, fast- 
ness characteristics, reactions and 
aunt properties for 5,000 dyes; lists 
25,000 names for dyes and pigments. 
American Assn. of Textile Chemists 
and Colorists (Lowell, Mass.). 

e Chemical muds: Folder describes 
“Shale Ban,” a formulation for treat- 
ing drilling mud. Baroid Division, Na- 
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tional Lead Co. (Houston). 
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General Chemical Expands. 


Nitric Acid Production 


To supply growing demands for nitric 
acid by industrial and military users, General Chemical has 


made a major increase in the capacity of its large Newell, 
Pa., facilities. 


These—together with the output of two other strategic 
plants—form the pipe line through which General provides 
the largest selection of grades and strengths of nitric acid 
on the market. 


For over 50 years, General has been a leading pro- 
ducer of this basic chemical in all its forms . . . for every 
type of application. It pioneered the special fuming nitrics 
so important to the rocket program, and has a knowledge 
of the product and its properties invaluable to every user. 


Whatever your nitric requirements may be—in metals 
or metallurgy, in engraving or explosives, in rockets or 
research—make General your source of supply. For carboys, 
carloads, tank cars and tank trucks, just call the nearest 
General Chemical office listed below. 


.. Additional 
Capacity Now 
On Stream 

At Newell, Pa. 


AVAILABLE GRADES OF 
NITRIC ACID INCLUDE: 
Standard & Diamond 

36°, 38°, 40°, 42° Baume; 95-98 % 


Photo Engravers 

36°, 38°, 40°, 42° Baume 
Reagent, A. C. S. 

Sp. Gr. 1.42 


Red Fuming 
Technical, Various Strengths of NO, content 
Reagent, Sp. Gr. 1.59-1.60 


White Fuming 
Technical, 97.5% HNO; 
Reagent, A. C. S., Sp. Gr. 1.49-1.50 


Mixed Acids and other Specialized Formulations 


Basic Chemicals for 
American Industry 


GENERAL CHEMICAL DIVISION Ne 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


emical 








Offices: Albany + Atlanta « Baltimore + Birmingham + Boston + Bridgeport + Buffalo + Charlotte + Chicago » Cleveland + Denver + Detroit 
Greenville (Miss.) * Houston « Jacksonville « Kalamazoo + Los Angeles + Milwaukee + Minneapolis « New York « Philadelphia + Pittsburgh 
Providence « San Francisco « Seattle + St. Louis « Yakima (Wash.) In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 





Witco’s plastics laboratory is equipped 
to evaluate all factors affecting 

the quality and serviceability 

of plastics. 
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and made right for the Plastics Industry 
Proper selection and use of plasticizers, stabilizers and 
other compounding additives are vital to the appearance 
and service qualities of plastics. Having served the plas- 
tics industry for many years, Witco is familiar with tn 
problems of plastics formulators and has developed a line 
of plastics chemicals that meet industry requirements. 

In plastics, and other industries, Witco products are known 

as the products that do the job—because they are made 

right! 

Stayrite® Vinyl Stabilizers—Lead, Calcium, Barium and 
Cadmium salts made especially for heat and light stabi- 
lization of vinyl plastics. 

Witcizer® Plasticizers—A full line of Phthalate and other 
esters—exceptionally light in color and odor-free. Fatty 
acid esters for surface lubrication and gloss. 

Witcarb® Extenders—Precipitated Calcium Carbonates— 
reinforce as they extend. 

Fomrez* No. 50—A new polyester for urethane foams. 

Witco 77-86 Coupler — A coupler for urethane foams. 

Pigment Blacks — Every type from Witco-Continental. 


*Trade-mark applied for 


WITCO CHEMICAL COMPANY 


122 East 42nd Street, New York 17, N.Y. 


Chicago * Boston * Akron * Atlanta * Houston * Los Angeles San Francisco * London and Manchester, England 





